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ABSTRACT

A description of the aevnlopnent of the print:
materials to isprove the ability of learners to aprraise critically
edpcational research is provided in this report. The completed
materials consist of the folloving. an introductory statement about
the nature of criticism, a statement about the contents of the
materials and suggestions for use, and nine case studies. Host cases
consist of a research article, special notes intended to make the
article sore comprehensible, orienting questions to guide the
learner, a "model™ appraisal (ansvers to the orienting questicns),
learner responses, and the product developers' replies to these
responses. Specifically described in this report is the selection of
case study materials, conduct of the two stages of field testing,
evaluation of the drafts of the materials by student users, and bases
for revision of materials. Reproduction of this document has been
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AUTHORS' ABSTRACT

A description of the development of the print materials to
improve the ability of leamers to appraise critically educational
research is in this report. The completed materials con-
sist of the following: an introductory statement about the nature
of criticism, a ststement about the contents of the materials snd
snggestions for use, and nine case studies. Most cases consist of
a research article, special notes intended to mske the article more
comprehendible, orienting questions to guide the leamer, a ‘‘modsl"
appraisal (answers to the orienting questions), learner responses,
and the product developers' replies to these responses.

Specifically described in this report is the selection of
case stixly materials, conduct of the two stages of field testing,
evaluation of the drafts of the materials by student users, amd
bases for revision of meterials.
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INTRODUCTION

Explicit critical appraisal of research products has
been a missing element in the sequence of efforts which trans-
forms unknowns into knowns and knowns into practical usefulness.
It was our purposc to develop materials to help train research
and research related, personnel to appraise research critically.

Our strategy was to produce materials suitable for use
either in conjunctlon with a rescarch methods course or separate-
ly and of interest-and valuc to learners rcgardless of their level
of sophistication and field of interest within education. The
articles chosen as case studies, therefore, require neither sta-
tistical sophistication nor experuse in the substantive field
in order to be comprehensible. Further, the materinls were given
a degree of responsiveness by printing and responding to learner
responses most often encountered during field tryouts.

The procedures by ‘which the materxals were developed are
described in the Methods section of this report. Some student

' evaluations are provided under Results. The actual materials
’ have been reproduced in Appendices I through X.




METHOD

Surveying Existing Guides. Over 30 published scts of
guides for cvaluating the research of others were identified.
Although may of these sets provided excellent 1ists of aspects
to consider in evaluating the research cf others (e.s., edu-

cational significance), they had the comon failing of not §ndi-

cating with actual exanplos the criteria for judging whether an
exanple,of educational rescarch actually contained to a satis-

factory degrec the characteristics deemed important. Thus, the_

deci$ion was made to follow the procedures used in this prTect,
namely, to guide the learmer through a critical evaluation of
specific examples of educational reswrch —

. Selecting Articles to be Crit:.cauy Analyzed It had
been our hope to use articles which were deemed as important ex-
amples of educational research by at least one of several audi-
ences of educational research products. On October 1, 1970 we
.solicited nominations of such research work from the followmg
‘groups of 1nd1v1duals'

e

(a) 18 directors of reading programs
at the graduate level selected, using
a systematic sampling plan, from a
1list published in: Robert M. Wilson,
Colleges and Universities Offering
Programs in Reading, The Journal of
the Reading Specialist, Deceamber,

1967, pp. 66-87.

(b) 38 members of the American School
Counselor Association who did rot have
a umversu:y or college address, se-
lected, using a systemmatic sampling
plan, from the 1967-68 Directory of

. Members published by the American
School Counselor Association.

(c) 66 superintendents of schools se-
lected, using a systemmatic sampling
plan, from the 1969 Roster of Members
published by the American Association
cf School Administrators.

(d) 65 individuals listed as '"Additional
Members through April 26, 1968" of the
American Educational Research Association
Special Interest Group titled: Professors
of Educational Research.
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Only 15 suggestions of significant resecarch were obtained
from the 187 individualstisted in (a) through (d) above. Most of
these suggestions were not used because they were not seen as re-
search, they were too lengthy for the instructional use we had in
mind, or they were judged as having so little value that the en-
suing critique would be markedly unbalariced in the negative direc-
tion. ’ T ’

e

e

__In addition; the editors of the seven ?foks of Readings

————"""on Educational Research which comprise the can Educational

Research Association (AERA) published series (except the editor
of the readings on res>arch methodology), were written and re-
quested to send us the table of contents of their individual books.
It was felt that such lists would represent significant education-
al research as viewed by the comnittee of research scholars charged
with the responsibility of selecting the entries for each of these
books of readings. ‘
> ‘\
Three tables of{ contents of the AERA books of readings
were obtained and one article was selectod from these lists. Be-
cause of our desiré to have the final selections represent a cross-
section of areas of resthch as well as of research methodologies,
_ 7 we decided against making multiple selections from any given book
of readings. ‘ ~

The remaining articles were selected by the Project Di-
rectors. A list of the 10-articles for which initial drafts of
training materials were written is presented below:

1. Edwin M, Bri’dges, Wayne J. Doyle and
David J. Mahan, "'Effects of Hierarchi-
cal Differentiation on Group Produc-
tivity, Efficiency, and Risk Taking." !
Administrative Science Quarterly, .
September 1968, pp. 305-319.

2. Joanne Reynolds Bronars, ''Tampering
/ with Nature in Elementary School
' Science.'" The cational Forunm,
November 1968, pp. 71-75. .

3. Dolores Durkin, "Children's Concepts
of Justice: A Camparisor with the
Piaget Data." Child Development,
1969, pp. 59-67.

4, David Elkind, Joann Deblinger and
David Adler, '"Motivation and Creativ-
ity: The Context Effect.' American ;
Educational Research Joumnal, May 1470,
pp. 351-357.

-3-

@



5.

-~
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10.

Leadership, January 1968, pp. 320-
332, . .

-J, Richard lackman, Nancy Wiggins

and Alan R. Bass, "Prediction-of
Long-Term_Success—int Doctoral Work

__——in Psychology.'" Educational and

Ps;cholggical Measurement, Summer
» PP- '37 " -

Florence R. Harris, Margaret K.

Johnston, C. Susan Kelley, and

Montrose M. Wolf, "Effects of

Positive Reinforcement on Regressed —
Crawling of a Nursery School Child."
Journal of Educational Psychology,
Febmary"?'%d,_ Pp. 35-41, ,

Francis P. Hunkins, **The Influ-
ence of Analysis and Evaluation
Questions on Achievement in Sixth
Grade Social Studies.'" Educational

, . .
Charles H. Josephson; ''Do Grades
Stimulate Students to Failure?" |

Chicago Schools Journal, December
1961, pp. 1Z22-127. '

Eleanor'“)(ap\lan, "'Head Start' Ex-

perience and the Development of
Skills and Abilities in Kinder-
garten Chiidren." Graduate
Research in Education and Re-
Tated Disciplines, April 1966,
pp. 4-28. ~ -

Henry R. Weinstock and Charles M.
Peccolo, *'Do Students' Ideas and
Attitudes Survive Practice Teach-
ing?' Elementary School Journal
January 1970, pp. 210-218. )

Obtaining Copzright Relcase. The appraisal materials
P o) '

would have little value if the original article being critiqued
could not be made available at thc same time.
" rectors were unsuccessful in locating Eleanor Kaplan.
her article had not lFeen copyrighted. Dolores Durkin and Henry
Weinstock refused to give permission to have théir articles re-
Permission to reproduce the other seven articles was

produced.
received.

g

Thé Project Di-
However,



’

~ Because of the scvere time-—constraints necess xtated by -
the requirement to schedule two field tryouts within a single
semester, 'the Project Directors camenced preparation of instruc-
tional materials.to accompany the burkin and Weinstock articles

before négotiating for a copyright release. Ilad the Project Dj- {" _

rectors realized. that .such releases would not be forthcoming, they
would have substituted other artxcles at the outset, -

- Nevertheless, the Wemstock article was dropped because .
it' did not secm to work out well. The Project_Directors persisted
# 'in refining the 'materials related to the Durkin article bedause

eral government.

.Obtaining Reviews of Experts. Approxmately two dozen =

- technically only the journal's permission (which was grant ) was
_-required and because nine cnuques were contracted with Fed-

‘e

scholars were invited to prepare a critical appraisal of one of
the articles which matched their area of expertise. The names of
the individuals who prepared such rev:.ews and the articles they
_reviewed are listed below: . . ’ :

" BRIDGES ARTICLE :

BRONARS ARTICLE

DURKIN ARTICLE

ELKIND ARTICLE,

; o N
HARRIS ARTICLE

HACKMAN ARTICLE
HUNKINS ARTICLE

' JOSEPHSON ARTICLE:

KAPLAN AR'I' ICLE :
4
WBINSTOCK ART IC}.E:

/

Dr. W. W. Charters, Jr., University of Oregon
Dr. Robert Ennis, University of Illinois

Dr. John Easley, Umversrcy of Illinois’ _
Dr. Jonas Solt1s, Columbia Umvex:s'ty .

Dr. Alfred Baldwm, Cornell Umversu:y
Dr. Brian Cnttenden, Ontario Institute for -
Studies in Educatlon e - .

-Dr. J. P. Gu1lford Beverly Hills, Ca11forma

Dr. Kenneth Str:.ke Um.ver51 of Wlsconsm

Dr. Alberta Siegal, \§tanford University
Dr. Harold Stevenson;\ Umvers1ty of l\hrmesota

Dr. Leonard Krimerman, Umversu;y of Cormecucut

.. Ke  Hopkins, Umvgrszty of Colorado i_.
Dr Willi /am Lowe, University of Rochester

Dr. lﬁnd Farr, Stu;e Un1vers:.ty of New York v
at Buffalo -

Dr /Iohn Milholland, Un1ver51ty of chlugan

/Dr. Gene Glass, .Un1vers1ty of Colorado o

. George Newsome, Jr. 2 Umversxty of Georgxa
r. William Gephart P}u Delta Kappa - :

; -5- ‘. -"/' N //‘
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Preparing Initial Drafts of the Instructional Materials.
Armed with the reviews of the experts as weil as reviews written
by students at Cornell University, the Project Lirectors prepared
initial drafts of instructional materials to accompany each of the
ten articles. )

. No single format was adopted but rather the materials
were developed in a way which scemed most 2ppropriate for the
article in question. In this first draft phase, students were
given instructions to first read the article to be evaluated.

In most cases these initial instructions-were followed by a sec-
tion of "'Special Notes'" which explained terms or procedures likely
to be unfamiliar to education students (e.g., use of various sta-
tistical measures, definition of unusual tems, explanation of pre-
vious relevant literature). Following these "'Special Notes'" the
materials requested students to complete a written assigmment which
required focusing critically upon the article. In some cases the
assignment required an overall general appraisal in which students
were to cite strengths as well as weaknesses; in some cases spepif-
ic questions about the article were devised which students were
then to answer; in a few cases both kinds of assessments were re-
quested. Of course in 211 these cases, the assigmments were devel-
oped with an eye to having ithe student consider and evaluate all
aspects of a given research paper.

"Model' answers to the various requests for general ap-
praisal or sets of specific questions was the last section of these
written materials included in the first draft. These answers were
made fairly detailed with the idea that students would compare
their answers to the '"model’' answers provided and thereby obtain
valuable instruction in how to apprcach educational research papers.

Securing Field Tryout Populations. It was felt essential
for a high quality product that the materials be field tested at
least twice; once after the initial draft-and once after a revised
draft. At the time that the AERA Special Interest Group was solic-
ited for suggestions of research articles, a request was made to
use students in their research methods classes as a tryout popu-
lation. Fourteen responses were received. Since this mmber was
felt to be inadequate for both tryout phases, an additional )2
instructors willing to participate in the testing of the materials
were recruited at the annual National Symposium of Professors of
Educational Research held in November 1970 in St. Louis. An addi-
tional three instructors who were personal friends of a Project
Director agreed to cooperate. All materials were also field tested
- in classes at Cornell University.

Conducting First Field Testing. During February and March
of 1971 the im'tia§ drafts of the materials were sent to twelve
institutions. The names of the institutions and the number of

-6-



student responses returned are listed below:

BRIDGES : C. W. Post
St. Louis University
University of New Mexico

Returned

—
v

BRONARS : ' Stanford University 0
University of Wisconsin 0
University of Maryland 31
Kansas State 8
University of Nevada at cho 0
DURKIN ¢ University of Maryland 18
Kansas State University 8
University of Nevada at Reno 0
Stanford University 2
ELKIND : University of Washington ‘ 14
University of Maryland 27
University of Nevada at Reno 2
Stanford University 1
HACKMAN : C. W, Post 37
Purdue University 11
University of Wisconsin 0
HARRIS : C. W. Post 36
St. Louis University 23
University of Wisconsin 2
HUNKINS : C. W. Post e 10
St. Louis University 8
University of New Mexico 7
University of Wisconsin 1
JOSEPHSON : St. Louis University 13
Towson State 30
University of Wisconsin 1
KAPLAN ¢ St. Louis University 8
Towson State 32
Purdue University 9
WEINSTOCK : Towson State 32

The instructors were asked to withhold distribution of the
"model" answers until written responses of their students were re-
ceived. The reason for this request was to obtain reactions of stu-

-7-




dents which were uncontaminated by these 'model" answers and which
could serve as data upon which to base future revisions of the
materials.

Preparing Second Drafts of the Instructional Materials.
Student responses to the initial drafts were carefully reviewed
before developing second drafts of the materials. These re-
sponses were most helpful in indicating fa) where there were am-
biguities in the questions and 'model" rs; (b) where it
- seemed necessary to cue students more specifically to the de-
sired focus; and (c) where it seemed wise to offer further supple-
mentary explanation in certain areas. Not only were the materials
revised with an eye to clarification and amplification, but in the
cases of the Bridges and Elkind articles, additional sections were
developed, Student Responses to Question and Our Replies, to handle
_ tli\e many points which student responses indicated needed explana-

tion.

o Conducting Second Field Testing. During April and May
of 19717 the drafts ot the mate s were sent to the
institutions listed below:

Returned
BRIDGES : \University of Colorado : ]
Catholic University of America . 8
Montclair State College 0
Arizona State University 9
BRONARS : (Catholic University of America 9
University of Northern lowa 28
George Washington University 15
Arizona State University 10
University of Southwestern Louisiana 2
DURKIN : William and Mary 22
Catholic University of America 0
University of Southwestern Louisiana 3
George Washington University 15
University of Bridgeport 0
ELKIND : Eastern Kentucky University 14
University of Northern lowa 59
University of Bridgeport 0
Arizona State University 15
University of Southwestern Louisiana 2
HACKMAN : University of Colorado 20
Montclair State College 11
University of louisville 21
Arizona State University 0
University of Southwestern Louisiana 1

*The Uni\"ersity of Southwestern Louisiana and Texas Tech were sent
the materials during July 1971.




Retumed
HARRIS : University of Southern California 0
University of Wisconsin at Milwaukee 16
Ohio State 11
University of New Mexico 0
University of Southwestemn !ouisiana 2
HINKINS : University of Georgia 13
Pennsylvania State University 2
Creighton University 16
University of Wisconsin at Milwaukee 11
Ohio State 11
University of Southwestern Louisiana 2
KAPLAN :  University of Southwestern Louisiana 2
Texas Tech 1
Eastern Kentucky University 14
University of Northern Iowa 28
George Washington University 16
JOSEPHSON : University of Scuthern California 0
Creighton University 13
University of Wisconsin at Milwaukee S
Ohio Sta 16
University of Southwestern Louisiana A
WEINSTOCK : University of Southern California 0
University of Wisconsin at Milwaukee 6
Chio State 13
Texas Tech 1
University of Southwestern Louisiana 1

In this second draft phase students were asked not only
to complete the written assigmments, but also to evaluate our
instructional materials as well. Specifically, they were asked
to campare their answers to the "model" answers provided, indi- -
cating where they felt these answers were ambiguous, incomplete’
or in error. They were further asked for a general evaluation
of the article and its accompanying materials. In this regard,
students were asked to indicate whether they thought the artic]e
and the materials were interesting, dealing with a topic impor-
tant to the field; whether the time spent was worthwhile; and
whether the mterials were indeed self instructional. Naturally
the responses varied from paper to paper and a discussion of
these responses wili be included in the results section of this

report.

Soliciting Authors' Responses to the Materials. A copy

-9-




of the second draft materials developed for his or her paper G;
sent for comments to eight senior authors who could be located.
Responses were received from all eight.

Soliciti?g_ Experts' Comments on the Materials. A copy
of the second dralit materials developed for each article was
also sent to the appropriate experts who had prepared an initial
review of these articles. Each expert was asked to read the
instructional materials and to indicate where he felt we had
made serious errors or omissions in our interpretation of the
article. Virtually no criticism was received.

Sumner Field Test. In addition to the other schools
listed in this report, two copies of each of the papers and instruc-
tional materials were sent to the University of Southwestern
Louisiana and 7Texas Technical College during July 1971. A total
of 19 papers were retumed.

Preparing Third Drafts. Using all the materials gathered
during the first 10 months of this project, final drafts of the
materials were developed during the fall of 1971. In at least
three of the case studies, the authors' own reactions were incor-
porated as direct quotes in the model answers. No third draft of
the Weinstock article was prepared.

Securing a Camnerical Publisher. During 1972, negoti-
atiorll wt;d entice-HaIl to publish the materials was successfully
completed.

Preparing the Final Draft. During February 1973, two
orienting ters were written to facilitate use of all the
articles as a collection. Based on comments received by Prentice-
Hall editor, Gene V Glass, minor changes were made to the orient-
ing chapters and to all third draft materials with the exception
of the Durkin article. It is expected that the two orienting
chapters and eight case studies (Durkin and Weinstock articles
excluded) will be published as a paperback during spring 1974.




RESULTS

]

Enclosed in Appendices I through X are the third drafts
of the instructional materials to nine case studies
(Weinstock and Peccolo article uded) and the two orienting
chapters. These, of course, are principal results of this
instructional uterul development project, they are the ter-
minal contracted product. The responses of students to earlier
drafts of the mterials were the primary data which stiaulated
mision of the materials. ‘

Content Revisions of the Materials. The minms in
content made from the First to last drafts of the materials
can be categorized as follows.

\ 1. Questions were designed to provide more adequately
cues\for the desired response. Early in the development effort,
it became obviocus to the Project Directors (i.e., project devel-
opers) that the users of the materials were interpreting the
questions differently from initial intention. Students would
camplain that their answers differed from the model appraisals,
not because they weren't able to say the kinds of things given
as answers, but because they didn't realize what was w‘anted

The most frequent change to questions was to ndd to
questions which could be answered solely by 'yes" or "no'' such
plrases as, "explain why you asnwered as you did," “'state
reasons for your answer," "why?'. In many cases, the
questions were made longer in order to commmicate more clearly
the intended direction the answers should take. Words were de-
fined, limits set, orienting statements made, and caut@ms
about possible misinterpretations provided. «

2. Reasons for dogmatic-sounding statements were
provided. Frequently the model answers contained statements
which to the Project Directors were simple statements fact
but which were lenged by the student readers as dogmatic.
In such cases, reasons were added to support the claimébeing

3. Inferences about feelings were reduced. l,’.nrlier
versions of the materials contained many inferences ing
the feelings of the research investigators. Student
were critical of the Project Directors' willingness to "ttate

how other people, namely the research investigators, félt.
Students were also critical of some of the personal opinions
of the Project Directors. Although these feelings were not

-11-
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always ecliminatod, reasons were provided in support of the con-
victions being expressed. -

— 4. Greater explanation was provided. The student
answers to earlier drafts of the materials highlighted sections
of the materials where greater explanation was needed. Hard-
to-understand concepts were clarified.

S. Questions and sections in the Model Answers were
eliminated. Reactions such as "“dumb question" convinced the |
Project Directors that sane material was less important than
others. Further, other questions and comments were so hard
or technical that few students were able to answer them or
understand the explanations given. In most of such instances,
the material was eliminated.

6. Mistakes were corrected. Eryors in the earlier
drafts ranged from simple typographical mistakes to a few
real blunders on the part of the Project Directors. In
addition to revisions resulting from such clear-cut errors,
a very large mmber of changes were made not because one
wordingwasrightmdd\eotlmwt?hu, hxth:rbewmeau .
wording was more sppropriate than the o . For example,
in the Elkind et al. article, the issue was raised whether
the research instruments were valid measures of the con-
struct, "creativity’’. The original wo was, ''...cre-
ativity is not really the dependent variable,..." and this
was changed to "...creativity is not really measured by the
tests,..."

7. Different expressions were used to express the
same ideas. Very often the student answers were better ex-
pressed than those provided in the Model. In such cases,
such wording was substituted. Further, camments of the
research investigators themselves were sometimes substi-
tuted for similar comments made by the Project Directors
because users of the materials expressed an interest in
knowing how the Research Investigators felt\.

8. Comments were qualified. Blaniret statements
were often altered for the sake of accuracy. For example,
"There is no..." was changed to ‘We know of no..." and
“should" to "might".

. 9. Student response sections were created. Fre-
quently occurring or interesting comments of the student
users were added to the model appraisals together with re-
plies from the Project Directors. These sections were very
well received by later users.

-12-




Finally, it should be pointed out that the eight points
listed on pages 14-16 in Appendix I resulted directly from com-
ments made by the users of the initial drafts of the materials.

General Evaluation of the Materials by Students. During
the second fieid trials, students were asked the following:

Please give us a general evaluation of
these materials. Specifically, comment
on:

(a) how interesting you found the
article;

(b) whether you felt the time you
spent working on these mate-
rials was worthwhile;

(c) whether you can think of other
aspects of the study you wished
we had camented upon;

(d) whether you think we were too
hard or too easy on the investi-
gatcr (can you give specifics?);
and

(e) any other comments you might wish
to make.

A summary of the students' reactions follow.

Presented in Table 1 is a tally of the perceived
interest-producing quality of the articles used as case study
material. As can be seen in Table 1, most respondents found
the articles interesting or very interesting. Less than 10%
rated the articles as not interesting. This trend appears for
each of the nine articles.

The 31 responses coded, 'Irrelevant Comment' dealt
with other than the interest-producing qualities of the articles.
Examples of caments included in this category are: ''enjoyed
reading it," ''thought provoking,' 'too confusing,'” and 'very
informative."'*

The assessment materials were judged to be wortiwhile
or very worthwhile Ly 207 respondents as shown in Table 2.

*Responses of students from George Washington University to
the Bronars and Durkin article were inadvertently omitted from
Tables 1-3.




: Table 1
Student Reactions to How Interesting They Found the Article

Response (ategory

Senior Very Not Irrelevant  No
Author  Interesting Interesting Interesting Comment Comment
Bridges 6 11 4 3 2
Bronars 17 16 2 2 12
Durkin 11 9 © 3 0 2
Elkind 23 29 8 5 25
Hackman 12 22 7 3 4
Harris 6 16 2 3 2
Hunkins 10 20 6 5 14
Josephson 14 11 1 4 6
Kaplan 20 , 25 4 6 6
Total 119 159 '37 31 78

Although same differences exist, the balance of wortlwhile over
not wortlswhile assessments is maintained for each article. The
materials related to the article by Kaplan were especially well

received.
. Table 2
Student Reactions of the Worthwhileness of the Materials
(Second Draft)’
Senior Very Not Irrelevant No
Author Wortlwhile Worthwhile Worthwhile Comment Comment
Bridges 2 11 S 3 3
Bronars 4 17 7 11 10
Durkin 4 8 4 8 - 1
Elkind 5 34 13 15 23
Hackman 2 21 11 6 13
Harris 2 11 6 8 2’
Hunkins 5 20 7 6 17
Josephson 4 15 3 9
Kaplan 7 35 2 8 9
Total 35 08,

172 60 68 89




Comments listed as ''irrelevant'' to the worthwhileness
characteristic included the following: ‘''did not mind doing this,"
*"it produced food for thought,' "took too long but was a good
expose’,'’ "'it was informative," ''the article was wcrtiwhile," "'did
not understand the purpose,” "I enjoyed the experience,' and "the
experience was certainly educational."”

It should be kept in mind that different colleges are
represented for the several articles. The reception that a
particular article received ssemed to depend in part on how it
‘was introduced by the instructor. As will be indicated shortly,
several students did not understand the purpose of the exercises
and resented the time it took away from "“required" course work.

The third general evaluation question asked whether the
student could think of other aspects of the study they wished we
had coomented upon. Some of the answers to these questions were
useful in preparing the third drafts of the materials. Since
they dealt with content specific to the individual article, they -
are not sumarized here.

Table 3 contains a summary of responses to the query

Table 3
Student Reactions to the Fairness of the Criticism
\ (Second Draft)
Semior V| Too —Too o
Author l‘nsy Hard Neither Irrelevant* Comment
Bridges 1 1 9 4 1
Bronars 6 5 13 6(2) 19
Durkin 0 7 7 7(4) | 4
Elkind 3 10 18 29(10) 30
Haclman 6 3 16 12(5) 16
Harris 3 4 11 4 5
Hunkins 2 6 17 6(2) 24
Josephson 5 1 14 2 14
Kaplan 3 11 20 11(5) . 14
Total 33 48 125 81(28) 137

*Values in parentheses indicate the mumber of responses coded ir-
relevant suggested the assessment was either not too hard or
the criticisms were well supported.
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whether we were too_hard or too easy on the investigators. Al-
though the question was worded in a forced-choice format, we were
pleased 125 respondents answered neither too easy nor too hard
and that those who picked a direction were roughly splxt. between
the too easy .and too hard poles. :

There were same differences among articles in ways which
we could have predicted. Our assessment was seen as too easy for
the Josephson article, and this was somewhat intentional for two
ressons’. As the anticipated lead case study in the published col- -
lection, we wanted to impress upon readers that all assessments
need not be negative. PFurther, although the outward appearance
of the article was that it was terribly naive (there were some
glaring weaknesses), we wished to stress some basic strengths
which we expected would be overlooked

The Durkin review was seen as too harsh. This reactioa
was not unexpected sither, because although the article looked
sophisticated on the surface we had some serious questions about
the educational significance of the research being reported. It
is possible that the author herself felt that we were being too
""i’élm she refused to give approval for us to reprint the
. article

‘Camuents coded "irrelevant” to the question included,
“analysis good," “approach highly professional,' and "I gener-

N allyagreenﬂxﬂxeoaments" Asirxiicatedinthefootnoteof

Table 3, 28 students answered that we were not .too hard or that
our criticisms were well supported. Some readers of this re-
port may prefer to consider these 28 responses under the head-
ing "neither".

The last general evaluation question merely asked the
respondents to maks any other comuents they wished. These com-
ments could be grouped into several categories.

First, there were many noncontent related negative ob-
jections. l-hny students saw the assignment as an infringement
on their time, especially scarce since the school year was al-
most over. Other students were not clear on the purpose of the
assignment, and were we to do it over, we would have given much
more eaplanatim on this uatter. Further, the article, the
special notes, the questions, the model answers, and the stu-
-dent responses and answers were usually distributed separately.
A ‘large- umber of students reacted negatively to this paper
shuffling chore. In the published version, all materials will
be baund together.




Asmdgmrdawgowofmpmsammpuve ’
content related comments dealing most often with the long amuunt
. of time needed to study and critique carefully a particular arti-
~ ¢le, Other negative conments dealt with the article itself (not

in the field of interestofﬂwpersm} questioned the importance
of gifus activity, or stated the materials were too hard
or o

A third group of ccments were positive in which im-
proved skills and quality of the materials were most frequently
mentioned. Of the 226 comments, 35% were in this category; 50%
in categories one of two; 7% in both the positive and one of the
two negative categories; and 8% in none of the three categories.
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CONCLUSIONS
A set of nine case Studies and two\onmtmg chapters were’

- prepared. The materials underwent markeéd revisions as a result.of .
the field tryouts. As gleaned from the student reactions, the arti-

cles were judged interesting and the appraisal materials wortlwhile. -

The Project Directors are left with three sahent impmums about
the develoment effort and the materials.

Birst, produci.ng the appraisals was’ very hard work. It
taxed the scholarship of the Project Directors greatly. Contrary
to expectation, it was found that little of the work could be dele-
gated and, consequently, the Project Directors had to assume respon-
sibilities previausly thought vould be assumed by bright graduate
smdaxts. h

Second, general principles of research appraisal did not
emerge. Each article seemed to generate its own unique points of'.
criticism. The Project Directors are convinced now more than ever N
that checklists for research appraisal must, by their very mature,
be too shallow to provide the depth of assessment evident in the
present materials. The important tools for the successful critic
would appear to be strategies for handling the appraisal task and
subject matter and methodology content. The true value of the
case studies may be both in reinforcing. ite "habits of
workmanship'--strategies like reading ly, pérceiving the
compromises in design, searching for signiﬁcance, etc.uand in
providing concepts and facts for the learner to use. )

Third, trainers of research workers famhar with the
materials have found them appropriate for their own teaching.
For axample, students at Comg%l who now have college teaching
. positions are employing the materials in their classes; the
Prentice-Hall editor who provxded the expert review has adopted
the materials for his classi .

There remains the question: whether the instructional
materials actually improve the appraisal skills of the users
~and, in the long run, has impact on educational knowledge, policy

ard practice. Although not part of the present contract, the
Project Directors hope that such terminal evaluations will be
forthcoming. By putting these materials in the.publéc domain,
both as part of this report and in a commercially distributed |
version, others will have an opportunity to evaluate the pro-
duct in terms of their own concerns and standards.

\
L ]
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Preface

A shrprising fact to us is that the tradition of critical appraisal
is so largely missing in the context of educational research. Very little
good criticism of cducational research occurs. \hy? ‘

) Perhaps it is a matter of assumed senatorial courtesy or that
the best criticiza of other research is simply doing a superior piece of
research, or that since all in education are dedicated good people one
should not be critical, or that a sharp-eyed critic is a dangerous fallow
because he will embarass a naive or foolish empiricist, or possibly that
research {s done to achieve tenure, promotion, increase in slary, prestige,
esteem, more grants, etc. These reasons and others much gossiped about
at rescarch meetings do not rcally concern us. Ve think both research
and criticism are matters that inteliigent studants can be expertly traired
to do well, and we see no reason not to try to improve present practices. .
‘One need rot be afraid of criticism, |

Very little gcod matcrial is available as instruction in criticism.
He do think that gocd criticism is needed in education and this fact has
led us to put forth the effort rocorded here.

This book has a/rare characterisiic; the nine critiques which
comprisc the main contribution have been extensively field tested. That
is, the critiques havg been d2veloped and modified on the basis of comments
suppifcd ty over 800 students from 27 colleges and universities. Indispen-
sible to us were the reactfons of subject matter experts and of students
participating in the successive field tryouts. (Point A - See p. 3). The

. cycle of field test, modify, field test; modify...permitted the materials
to achieva a level of quality not possible otherwise.

Acknouledoment of the help of several groups are in order. Speci-
fically, we ow2 much to:




1. the students and cooperating professors of the following
institutions: Arizona State University, C. H. Post, Catholic University of
America, Cornell University, Creighton University, Eastern Kentucky
University, George tlashington University, Kansas State University, Mont-
clair State College, Ohio State University, Pennsylvania State University,
Purdue University, St. Lnuis University, Stanford University, Towson State,
University of Colorado, University of Georgia, University of Louisville,
University of Haryland, University of Hevada at Reno, University of Hew
Mexico, University of liorthern Iowa, University of S. W. Louisiana, Univer-
sity of Washington, University of Hisconsin at ftadison, University of
Hisconsin at !111waukee, and tif111am and Mary.

2. the following scholars who supplied us with an initial reaction
to one of the articles: David Farr and John Milholland (Chapter 3), Gene
Glass (Chapter 4), Leonard Krimerman (Chapter 5), Kenneth Hopkins and
Hi114am Lowe (Chapter 6), Alfred Baldwin and Brian Crittenden (Chapter 7),
Alberta Siegal and Harold Stevenson (Chapter 8), J. P. Guilford and
Kenneth Strike (Chapter 9), John Easley and Jonas Soltis (Chapter 10),
and Y. \l. Charters, Jr. and Robert Ennis (Chapter 11).1

3. the following professionally-minded investigators who offered
constructive reactions to our critiques of or further information about
their research articles: Edwin il. Bridaes, Joanne Reynolds Bronars, Wayne
Doyle, David Elkind, J. Richard Hackman, Charles H. Josephson and David
Hahan.

4. the publishers and investigators who were willing to grant
permission to reproduce their articles despite the presence of negative
comnents. '

5. the United States Office of Education which provided the
financial support for development of these materials.

6. Prentice Hall for making it possible for these training
materials to be disseminated.

‘Acknowledgment of the assistance of the scholars and investigators
names above should not be construed to mean that they approve of all
aspects of our appraisals.
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CHAPTER 1
The Hature of Criticism

There is a sense in which the critical aopraisal of empirical
research papers is also an act of research. It is an act of research -
because the critic reviews each of the aspects of the research paper very
much in the same way as the original author considers ashects of the
research paper. The key element: in the pattern of inquiry are the same
for both the doing of research and the doing of criticism. In each case
one must take a 1ook at these elements: the nature of the problem, the
phenomena of interest, the telling question, the key concepts, the methods
of work, the knowledge claims and other products of the.research effort,
and the value or significance of the research.

The act of critical appraisal is a process of analysis, of breaking
down and taking apart, what was produced by an act of synthesis by the
original author(s). There is another pair of eyes, another mind, another
point of view about the research. Specific training in criticism will in
the long run enhance the fertility of actual resgarch. .

Each element in the pattern of inquiry requires the 1nvestigator
to select, arrange, modify, and interpret. This process requires judg-
ments. For example, the selection of a phenomena of interest and from that
the setting up of a problem involve a judgment that these aspects of the
world of experience are worth inquirina into, implicitly rejecting other
concerns that might be worked on. The precise form of the telling question
is a judgment that this question and not some other question will enable
the researcher to find out something of importance. The use of one set of
key concepts to ask the telling question means that other concepts have been
thought about and rejected for the time being. The research design, the




selection of specific techniques of data gathering, statistical analysis,

the construction of tables and graphs and other ways of pfesenting the

record of the research effort, employ the judgment that these methods are

better than others that might be used in this case. Finally, the parti-

cular knowledge claims selected as the important ones, the conclusions

that are interpreted by the researchers, signify yet another §éi‘of-(homplex)_--
Judgments about what is worth reporting and what is seen as having value to
other researchers.

The main point to be made hare {s that the categories of critical
appraisal are basically no different fro- the categories of actual inquiry.
The critic should question the judgments made at each stage of the pattern
of inquivry. Specifically, ‘he should ask: that other phenomena of interest
might be relevant? that other way to pose the problem could be ght
of? that different concepts or conceptual systems might have been used?
hat alternative designs or methods or techniques for data gqathering could
have been considered? that limits to generali;atioq are found in the
particular way the research is reported? \ithat other values might concefv-

ably be found in this research? And critical appraisal, like worthwhiie
research, depends 7eavily upon human judgment.

Three Purposes of Criticism

First, to the extent that research is an attempt to establish the
fundamental amd foundational knowledge claims about education, criticism is.
the attempt to apply the best human thought to test these foundations.
Whether the research effort is directed at aptitude testing, behavior modi-
fication, organizational change, instructional material development, nothing
of consequence follows if the research {s faulty. A science builds upon
its foundations, and confidence is a result of a tested faith in those
foundations. Further, because research is open ended, criticism can point
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to avenues of additional research needed to solidify our foundations of
knowledqs.

The second aim of criticism concerns policy-making and imple-
mentation. Policies are complex judgnents, based partly upon facts and
knowledge claims and partly upon values and salue judgments. " Policles
are plans for action. To educate, to intervene in the lives of other
human beings are serfious moral undertakings. If a lack of knowledge is
allowed to persist where knowledge could be obtained, the policy made and
the action undertaken are grossly ncgligent of concern for the moral worth "
of other people. Criticism has a special role in policy analysis because :
it makes explicit this relatiorn between knowledge and vaiue found in 4 L
educational policies. - R

The third aim of criticism concerns educational practice. An
spite of rhetorical claims to the contrary, research has had little effect -
_ upon educational practice. Because there is always the potentfality that ' o
research will be conceived so as to change practice, criticism must obtain : ‘
here too. The taking of thought to improve practice can lead to finding g
out facts, to discovering relations, to solving problems, to dispelling the
comforting but misleading conventional wisdom. Critfcism can be applied
directly to the problems of justifying educational practice, but it ties
up with research when it suggests: the role of research in making practice
more efficient, more effective, more huranc, more insightful in §ts com-

plex operation.

Criticism and Literary Criticism

He find it useful to borrow from the field of 1iterary criticism
a set of distinctions we.think apply to criticism of educational research.
Literary critics distinguish aspects of criticism into four elements: the
author (or artist), the work, the audience, and the universe.' These dis-
tinctions ane useful because we find that importantly different criteria




of assessment apply to different elements. For example, when we evaluate
research we can begin a“critteism by checking the authority of the author
and we give the reasons for saying that the author or authors are experts

#n thelarea of research. Individuals‘with a history of high quality research
Justifiably deserve our attention because they have over the course of

years earned the label of expert. Experts are in a sense highly calibrated
instruments; we trust their "readings," the points they make. Of course,

any person is fallible; experts havé:their off day, busy people make mis-
takes and so on. Nevertheless experts continue to deserve the label as they
continue to employ high standards for their work.

Many judges of research papers (editors of journais for example)
make a practice of not knowing the name of the author. This practice is
one way to force attention to the work itself. Criteria of excellence
commonly applied to individual works are very familiar: coherence of the
reasoning from the problem statement to the conclusfon, justification of
the significance of the problem in the context in which it is placed,
eleqance of the dcsian, choice of techniques of measurement, completeness
of analysis, originality or novelty or creativity (breaking new ground),
generation of new paradigms as well as connection to older paradigms'to
supply continuity with previous research.

Literary critics also judge the value of a work of art by the
effects’it has upon an appropriate audience; does it entertain, edity, point
a moral, stimulate anplause? Research products are also judged for their 7
contribution to individuals who use the research products.

Does the set of knowledge claims of the research report stimulate
consideration of educational chanqes? There exists the balancing of
judgment between research that is socfally relevant, that solves or contri-
butes to the solution of an immediate social problem--that, versus research



for which no socially relevant consideration {s relevant because the

research contributes to the furthering of scientific knowledge which at the

time does not seem to have any social relevance. This comparison s some- -
times referred to as the scientist riding a white horse (to change society)

‘versus the scientist wearing his white coat (to contribute to scientific

knowledae).

. The process of education is necessarily social. And the conser-
vation and continuity of a social order necessarily requires educatfon.
Every adult (indeed every human who acquires & lanauaqe) is educated in a
social context, whether throuah formal schooling or not. In 2 common sense
way every person knows somethina about education. This common sense know-
ledage, or conventional wisdom of the audience, often stands in the way of
establishing scientific knowledge.

The fourth element for the focus of criticism is called by 1iterary
critics “the universe." The term we have used for this element {n these
materials i{s the "phenomena of interest.” ‘e have in mind here the "Stuff,“
the subject-matter, the kind of thing the research is about. For example,
in one of the studies i this book the authors are concerned with produc-

/" tivity of aroups as it relates to the structure of the group. These
phenomena are of considerible interest to school rrincipals, industrial
managers, and others for the reason that adequately anchored knowledge
claims could provide a valuable guide for the administrator. In t?is regard
the research would be judqed as potentially significant; we say potentially
significant here because the significance of such studies are not achieved
by what it {is about, but by what.it tells us of what .t is about. In
other words, the phenomena of interest can be very important and the research
relatively trivial if it fails to penetrate into the phenomena in any
successful vay.
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As sﬁggestive aﬁB\fruitful as the model for criticism that the
titerary critics use, (and wé*ohiy sketch it here) it has some shertcomings
as well. A chief shortcoming is the lack of focus upon methods of work.
te do not feel that we are going to mislead an audience of educational
researchers, however, because the omnipresent focus of criticism found in
contemporary educational research is precisely a concern with methods,
‘with techniques of work, with research design, with statistiCaI analysis.

01d Chesthuts in Dispute

Sometimes it is held that research is creative, that research
qenerates new knowledge about the way the world works. On this ground
research is distinguished from scholarship (sometimes called library
research) which only puts together:or comments on knowledge which others
have produced. So, on this ground the products of criticism can be called.
scholarship. Uhatever the label agreed on, the relation between research
and scholarship can~be’§éfy close. Cr{ticism which reveals faults in pur-
ported knowledoe claims is both creative and valuable. Moreover, as indicated
previously, both research and criticism (scholarship) require judaments
about the same processes. '

tle have learned much from the co]iege students who helped by
using early drafts of these critical appraisals. One thing which many
students reported had inhibited iheir own appraisal was the lack of know-
ledge about statistics. lle urge students, and other critics, to become
knowledgeable.about statistics,but we also recommend that one not be too

~easily blinded by statistics. A kind of mindless reverence for numbers,
tests of coefficients, F ratios and the like is to be avoided. One can
still use judament to see whether the data analyied actually relate in a
satisfactory way to the basjc question, and how useful the¢data are in

Bl
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composing an answer. Any complex statistical analysis can be para-
phrased in words, and the relations between variables can be interpreted
in terms of the key concepts and the maJor knowledge claims. Research
reports which rely on tests of stat1st1ca1 51un1f1cance alone to establish
educational significance are justifiably cr1t1c1zed
| Many people feel that the best way to criticize research is to

compare the viork against a checklist of- p0551b1e faults. Hany such check-
lists have been produced.: ] Checklists can gguxgluable for they serve as
. a reminder of key features of an 1nve<t1gat1on which should be considered
in any appraisal.

Checkllsts,-hOWever, have at least two major shortcominas. First,
~ they do not provide the criteria to judge the criteria. On what basis is the
critic to decide if "the instruments are valid" or "the desian appronriate"?
Such judgments require knowledge of facts, concepts, and research paradinms.
The model appraisals in this book are often very lenathy precisely because
ve have attempted not only to share our judaments but also to provide the

basic information needed to reach such judgments.

A second shortcoming of checklists, in our oninion, is their
almost total preoccupation with methods of work--i.e., wjth questions of
research design, measurement and aralysis. The methods of work are very
important, of course, for they can make the difference between securing
valid or invalid knowledge claims. But as researchers become more sophié;i-
cated about these things and the number of investigators capable of pro- E
ducing reasonably "tight designs® research grows, it becomes increasiany7

]For a bibliography of such checklists, see Bruce B. Bartos, "A Review of
Instruments Developed to be Used in the Evaluation of the Adequacy of
Reported Research." Bloomington, Indiana: Phi Delta Kappa, Research
Service Center, Occasional Paper #2, 1969.
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" important to ask, as well, a different set of questions aboutxthe research--
questions such as its impdrt for e&ﬂcation and its implications for policy
or practice. In the appfaisals in this book, we have attempted not to
slight these other dimensions of the appraisal brocess.
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CHAPTER 2 ™
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{

Nina Rssearcthrtlcles and Critiques: Description and Use

implicit in the development of this book Is our assumption that

. repeated practice I5 required to learn to appraise educational research

critically. fﬁnsequeqﬁiy; we have selected several rescarch articles for
appraisal. 8efore beginning this ensiysis task, the foilowing comments -

‘about the articies and the use of these materials are important.

DESCRIPTICN

Characteristics uscd In selecting the'nlne articles reproduced In
this book wore problem area, methods of work, value, and difficulty.

Problem Area. A wide variety of educaticnal topics are repre-
sented by thc articles. Providad In Table | Is a brief description of the
primary problem area associated with each article. Several of the articles .

have abstracts which Indicate more precisely the content of the research.
report.

Methods. An attempt wasr made to select artlcles-ut!llzlng a
diversity of approaches. (n Table I, brief labels are given for research
types,.but these tend to mask the differences In methods employed by the
several investigators.

Valua. Al: the articles have rcdeeming featurks. 1t Is true
that we found much to criticize abqut all the articles, but any article
can be criticlzed iiegatively. In our opinion, the articles are of reason-
able quelity from which there is much to ge learned.



Table 1
SUMMARY OF THE RESEARCH ARTICLES

~ Senior Type of
Chapter - Author Froblem Area Research
3 Josephson Grading and student attitudes ‘ Status '
4 Kaplan Evaluation of a Head Start program Status
5 Hackman Prediction of ''long~term' success Prediction
6 Hunkins Effect of questioning procedures Experimental
on student achjsvement
7 Durkin Development of a concept of justice Status
8 Harris Reinforcemcnt and behavioral modi- Case study/
fication experimental
9 Elkind Factors affectlng‘the validity of Experimental
creatlvity assessments :
10 Bronars The case against experimenting with Philosophical
' live animals in elementary school analysis
11 Bridges Small group composition and produc~ Experimental
~ tivity g

-

Difficuity. Results of field testing indicate_that all articles are
understandable to college students. \le avoided articles having sophisticated
statistlcal‘analyses or dealing with topics requiring prior sxpertise in a *

-specific content area to be understood. Severai of the articles are accom-
: panled by special notes in which an occasional technlcal term or {solated

. material is defined or explained. Although there are some minor varlatlons
anong them, all articles are moderatély easy to undefstand.

The level of sophistication of the critiques, however, are not equal.
In this respect, the articles are arranged in a crude ordering from simple to
hard.

<

use B o, e e e R,

The articles may be read In any order becasuse each illustrates
different concepts of research and these are not arranged sequentially.

/
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Nevertheless, it is probably wise to begin with one of the studies listed
toward the top of Table 1 and work toward those having a more intensive and
sophisticated appralsal. Regardless of ghe article being analyzed, keep in
mind the following points. - ' '

. / 1. Any piece of research can be criticlzed negatively. The perfect
s tudy does not exist. Any invastigator is operating within a system of con-

straln{s and must make compromises. The fact that weaknesses (as well as
t}rgq ths) are evident in every study should not be Interpreted that they
are without value. Quite the contrary. Ve consider each of the investl-
gatfzns in this book worthy of study. '

:/ . |
‘ / . 2. Not all articles that one reads deserve the time needed to
jérform a thorough analysls as provlded with the studies reproduced in this

f}ook. The professional must place priorities on how he spends his times.

There will be occastons, however, when specific studies have particular
lmportance to a researcher or educator. ‘and for these occasions it is most
desirable that he can appraise the work cr!t!-a!!y. Although the articles
in this collection will not be.particularly important to meny readers, it

is well, nevertheless, that they practice critically appraising the articles
so that this skill can be learned and then applied to works cousldered by
readers to be more important. -

3. The reader must be careful not to Infer (improperly) that
because ithe problem area of a particular article is "irrelevant' to his
specialty that the task of appraising the article is therefore irrelevant
or valuele;;. The primary purposs of this beok is to provide the reader
with a set of generalizable skills. The specific articles are merely
vehicles through which basic cohce;ts can be taught and hishits of work-
manshlp practiced. Much is to be learned about the appralsal process
regardless of the particu;ar examples used for |1lustration.

v



\h The distinction between the research investigator and his
work should ‘be kept in mind. The reader should avold taking sides for .
or egelnst ‘investigator; avold trying to be easy or hard on, him. o a /
Rather, the taek is to Nentlfy the strengths and weaknssses of the
work ltself and what these assessments mean for the educational valde
of the study and for the interpretations or knowledge claims resuit ng
from the investigation.

fng

N
5. Frequentiy not apprecleted by readers partlclpetlng IL
field tryouts of the materials |s that the learner's expectetlon sh
not be to dupllcete the model crlthue. Most readers are simply no
able to appraise a study to the extent found in tbe-mdel critiques.
The model critiques are more complete and detaiied than can-be reasonably
expected from even experienced researchers. The purpose of the model. .
critique Is not to serve as the standard which students are expected to
meet. Rather, they are compliete and sometjmes overblowq statements
designed in part to teach concepts and pj:ples.

6. It ls our intention that the materials be used elther for
group or individual Instruction. 1In an effort to make the mater!.als
self Iketructlonal we have made heavy use of "student responses.'
Frequently these are representetlve replies of student readers partl-
cipating In the field tryouts of the materials. These. student responses’
are likely to be simlilar to conments that you, the present reeder, may
have made. By providing our response to these statements, we hope to

" increase the interactiveness of the materials and their vlablllty for
self-instructional use. '

7. The reader is expected to read carefully each ert(lcle" eqd' _

then to appraise the work by respondlng to one or more questlons.' ﬂeny
students who pertlclpated in the field testlngsperformed poorly on the
" appralsa!s because they falled either to read the article, the guestions,
o ,’r “the epprelsels carefully. We've heard much -about programs deslgned to
!ncreese reedlng speed. in our. oplnion. people need to be Instructed how AL
to reed more th?ughtfully\. The first prlnclple in reseerch crltlclsm ls N B
EKC' .stl”'y consider what one reads. - The werld needs more plodders. o . s “
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8. . One can simply read through these materials like a textbook
and passively consider the appraisal tasks and model answers. Alternatively,
the learner can write o response to each task, thus helping to insure hls
active involvement. ‘e much prefer the latter. Appraising the work of
others s a ''doing' task just as performing research is. Nelther performing
nor criticlizing research is easy; attentlon to detall is required, the
work 1s demanding, thz rewards are high.
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Do Grades Stimulate Students to Failure?
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Chicago Schools Journal, iDec. 1961, pp. 122-127

1. Question:

Before you begin, an important point needs to be made. In study after study
that we review, all too often the problem which occasioned the research, and
vhich is used to introduce the ressarch report,turns out not to be the prodblea
actually dealt with by the study as conducted. We are reninded of a Pesamuts
cartoon in which Linus stands at Violet's froant door and asks, "Hi, Violet.

Can you come out and play?" Violet respondg, "You're younges than I am.”
A puszzled Linus turns to the reader and queries, "Did that answer my question?”

The mismatch between problem statement and answers collected by the inves~
tigator are seldom as gross as that confronted by Linus. A good critic must
be alert for such incongruity. He may ask: Do the data provide evidence about i 7
the stated problem? Given the data actually collected what question could be e
composed to which the data would be an answer? Has the phenomena of interest
shifted as the study progressed? What conclusions and interpretations are
the investigator entitled to draw from the findings?

Five possible problem statements about which data could have been collected
are listed in this first question. We are asking you to practice an important
skill -~ namely relating data to the question posed. There is a sense in which
one does not really know what the problem is until the solution emerges. Another -
wvay of atating this point is to say that any question will remain ambiguous =
until data which count at the answer to the question are specified.

Consider the following statements:
A. "Grades stimulate students to failure.”

B. “Students in slum schools find it more rewarding to be considcxed acadanic
failures than successes.*

C. Students "most likely to succeed™ feel the strongest pressure to fail.

D. "...in lower-class schools students of low ability will desire high grades, and
students of high ability will desire lcw grades.”

E. "There is a discrepancy between aspiration and achievement.”

Which one of the above options most accurately reflects the problem statement that

the data ©of this paper deal with? Why? Give reasons for rejecting each of the

other items.

Note: We are NOT asking you which statement is true. We are asking you to indicate
which statement represents a hypothesis the investigator attempted to test empirically,
i.e. the Rypothesis about which the investigator collected data.
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1. Answer: - & 1. Answer:

A. Answer A is quoted from the title.

Titles of articles are almost always both

- Aluminating and misleading. Except in the
_most technical of journals, titles are
phrased in ordirary language and/it is dif-
ficult to achieve precise meaning with the
looseness and ambiguity of ordinary hng\an.
Note ambiguities in a key word of this title,
“failure.” “"To failure” can have three ;
meanings : (a) to fail out/of school (as a
drop-out, perhaps); (b) tg get a failing
grade in a single course (as to fail al-
gebzra); (c) to fail to achieve at a ievel
commensurate with ab'illty (underachieving).

Por the three reasons which follow,

option A was not considered the best state-
meant of the question to which the data re-
ported in the study are relevant. Firat,
the word “stimulate® suggests a causal
connection and no such relationship between
grades and failure was established. Purther,
the actual grades students receive are not
given, and thus we have no data about failuras
in the sense of a teacher giving a pupil -
a failing grade. Finally, the data which
are gathsred pertain to a slum school and
the students in several tracks, and these
facts are not mentioned in option A.

B. Option B is Davis'® position but this .
investigator doen not actually collect
data on what is rewarding to students..
Neverthaless some support for this posi-
tion would be a finding that of 106 stu-~
dents interviewed in the slum school,

& large number aspire to (i.e., would
"seloct”) grade 5, the failing grade.
However, not one gave that response and
the author paid no attention to this fact.
One might go one step further to ask if
the data presented by this investigator

1. Por a further discussion hear Robert
K.W. Travers, The Limitations of Variables
Derived from Common Language. Washington,
D.C. Amsxican Zducational Research As-
-ochuon. Cassette Tape Series 10, 1971.
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1. cont'd.
actually could be interpreted as falsi-
fying Davis® position as stated in option

B. The answer is yes, if one can establish

that vhat is rewarding to students and
what they would “select" are identical.

C. Although the investigator states
option C as a beginning hypothesis (para-~
graph #4), he gathers no data on peer
pressure; he thus cannot compare pressure
to fail with a measure of likelihood

of success.

D. Ve think this choice is the most

ate one. 5ee page 2, bottom para-~
graph where the hypothesis is explicitly
stated., Hote also that the table giving
the data closely follows the hypothesis.
Recall that in question 1 we asked if the
hypothesis was tested in this study and
not whether it could be considered true
on other grounds.

E. Although we have data on an sxpecta-
tion of achievement, we have no data on
achlevement itself aid therefore cannot
codpare achievement to-aspiration. The
three tracks are said to represent
ability levels. If they are also viewed
as defining an achievement variable, then

some gross data on the discrepancy between

aspiration and achievement are provided
and option E could be considered an
acceptable (but probably not the best)
answer. S

2. OQuestion:

Having thought about the real purpose
of this study, cite one very important
reason why research on the broad ques-
tion addressed in this paper is of value.

-3

1. cont'aq.

2. Question:

Having thought about the real pur-

. pose of this study, cite one very importan

reagson why research on the broad question |
addressed in this paper is of value. ‘
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2. Answer : 2. Answer:

The reward system of a slum school is
being studied. There are several acceptable
reasons you might have given to explain why
research on this topic is of value. One -
that appeals to us is that IF the research
should point up the fact that the grading
systen isn't working as intended, that “the
teacher's reward has become the student's
punistment®, or that the extrinsic rewards
(for example, the grades) of the system wield
such & powerful influence that the intrinsic
rewards of learning are diminished or by~ -
passed, THEN such distortion would provide
support for changing present educational
policies and practices. The primary aim of
an educational system should be its true ed-
ucational goals and not the external trappjings
attached to these goals. Florence Nightingale
once said of hospitald that at least they
should not spread disease; school systems
should not discourage true learning.

3. Question : ’ 3. Question: : °
Refer to the data presented on the bot- Refer to the data presented on
tom of page 2 and to the investigator's bottom of page 2 and to the investigator's
descriptive labels for the grade categories descriptive labels for the grade cate-
on the bottom of page 3. Which one(s) gories on the bottom of page 3. Which

cf the following statements is (are) factually one(s) of .the following statements
correct interpretations of the findings for is (are) factually correct interpreta-
students in the accelerated class? tions of the findings for students in
the acco:l.enyed class?

A. Only 1/3 prefer superior grades;

nearly the same number prefer average or A, Only 1/3 pt,fe: superior qndes:
below average grades. R , nearly the same number prefer average

. or below average qtadu.
B. About 2/3 prefer grades above average;

. only 2 students preferred below average grades.p, About 2/3 prefer grades above

average; only 2 students preferred
How do statements A and B differ in the below average g:‘dgg.

impression they give?
How do statements A and B differ in
the impression they qivo?
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3. Answer:

Both statements are technically cor-
rect given the investigator's interpre-
tation that 1 weans superior and 3 means
average. They differ in the impression
* they give the reader. The A statement -
suggests a failure of the school to keep
high the aspirations of good students. The
B statement suggests most students in accel-
erated classes want good grades. The A
statement is the way this investigator
interprets the findings (last sentence,
p.3). We think it acceptable for a re-
searcher to try to find what his reasoning
leads him to expect. He should not,
however, stop at this point but should
examine alternative explanations. Ve must
remenber that one can say a cup is half
full or half empty and be correct in both
instances. A researcher should be able
to, and further has an obligation t6, say
both, realizing the different possible
impressions he may give his readers from
these different viewpoints.

4. -Question:

Note on the top of page 3 that from
sach of the 3 programs (remedial, reqular,
accelerated) one class was selected in some
unspecified fat ;ion, Alternatively, the
investigator could have selected the re-
quired number of students randomly from all
the students enrolled in each of the pro-
grams. We believe this latter selection
plan to be far superior? Why?'

4. Answer:

The investigator wishes to compare
the grade desires of students of different
ability levels. Because he selected only
one class from each program, he cannot
distinguish differences due to program/
ability level from those due to classroom

3. Answer :

4. Question: - ' s

Note on the top of page 3, that
from each of the 3 programs (remedial,
regular, accelerated) one class was
selected in some unspecified fashion.
Alternatively, the investigator could
have selected the required number of
students randomly from all the students
enrclled in each of the programs. We
believe this latter sslection plan to
be far superior. Why?

4. Answver:
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4. Answer cont'd.

influences. We know from other research
that on mapy variables classrooms differ
markedly from one another even when the
classrooms are composed Oof students of
the same general ability. The particular
teacher, classroom peer relations, and
other factors can lead to a distinctive
kind of response from students in a par-
ticular classroom. The responses of
pupils from one of the classes might not
be typical of those from other classes in
the same txack. Thus the differences
.the investigator notes in the data shown
on the bot of page 2, may not be due
to progr ability level group differences
at all but| to other attributes pf the
three particular classrooms he selected
for tr» study. Had a random sampling
procadure been used, students from several
classrooms within each program would

have been selected and this source of
confusion in data interpretation would
have been avoided.

o

S. Question:

Recall. that when the students were

-6

4. Answer cont'd.

P ¢

S._"Question : A

Recall that wvhen the students uu'a

divided into.the three programs (accelerated, divided into the three prograns . (accelc- :

regular, remedial) and their desired grades
noted (see data on the bottom of page 2),
the investigator concludes that the ex-
pected, "...inverse relationship between
ability and grades desired does not ob~
tain.” (p.3) However, when the investi-
gator reclassifies the reqular and ac-
celerated students into a single category,
*...a significantly different picture
emerges.” (p.3) Is it wrong for an in-

vestigator to manipulate his data in this
way in search of confiming evidence?
why?

rated, regular, remedial) and their de~’
sired grades noted (see data on the bot- '
tom of page 2), the investigator eoncl.oﬂoq
that the expected, "...inverse rchuou— -
ship between: abuity and grades does mot =
obtain.” . (p.3) BHowever, when the invu-
tigatoer tecl.usi.nu the regular and ac=' -

. celerated students into a single cate-

Y si.gniﬂ.canuy different -
(p.3) 1s it wrong -
for an investigator to manipulate his - .
data in this way in search ot confit-.tnq

evidence? ¥hy? f , .._];

gory,
picture emerges.”

N L I
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S. Answer: , S. Answer:
We don't think so, provided the cau-

tions mentioned in the next paragraph

are notad. Such "teasing” of the data

- in wvhich after-the-fact- hypotheses are.

tested can provide insights into the sub-

ject o2 the research. Such unplanned

‘analyses, however, are generally more

valuable as possible leads for future

research than as firm conclusions.

We suggest these cautions. Pirst,
the data should be presented in the manner
the investigator had expected to present
it before the data were collectsd, (the
present investigator does this) or else
the departure explained. Second, the in-
vestigator should state or imply (as the
pressent investigator does) that the par-
ticular analysis presented was. suggested
to him only after the data were observed.
Third, the investigator should also re-
port plausible after-the-fact analyses
which do support his expected conclusions.
In this regard, it is of interest to note
that in this study the largest group dif-
ferences occur vhen the extreme groups,
the remedial and accelerated classes,
are compared to the regular classes. This
finding, if replicated by others, would
suggest a much different interpretation
from that provided by the investigator.
Finally, relationships found as a result
of such after-the-fact manipulating
must not be taken toc seriously, especially
those: (a) not predicted ahead of time;
(b) not amenable to a reasonable interpre-
tation; and (c) emerging from a large
mmber of comparisons. \then enough things
are examined, some comparisons will seem
“gignificant” by chance alone.




6. Quutipn:

Both in the case when the data for -
the three programs (ability level groupings)
are kept ~sparats, and in the case when'
the data for the regular and accelerated
‘classes are combined, the differences
~ among programs in the per cent of students

desiring the various gradu are not -
statistically significan t according to
our calculations. What is the importance
of this statement? o

*s

6. Answer:

Lack of statistical significance

. means that the differences among the per-
centages in the three columns in the
table on page 2 could be due, not to ‘
differences between program/ability “

level groups in the grades desired, but )

simply to errors in sampling. Failure

to get statigtical significance can be

interpreted as a vote of no confidence

that the differences which were found - ' A ' , .

will be cbserved with snother sample ' -

of students. The investigator should N ' 3
have realized that the program/ability

level group difterencel should not have , ' , R
been taken seriocusly and refrai from TR SRS \ . E
such strong definitive language

*It seems uncontestable that a 4istinc-
tively low-aspiration group (i.e. the
middle group) ererges from these findings.”

7. Question: , 7. Question:
Although there are serious flaws Although there are serious flaws
in this study, there are also some’ in this study, there are also oc--
commendable aspects. List four such mendable ‘aspects. List four RS
positive features (not conclusions) . positive features (not concl ‘ lonc) o!

of this paper. - this paper.
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7. Answer 7. Answer:

The following list is meant to be
suggestive and not necessarily complete.

a) The investigator sees research as having
a clear bearing on educational policy and
practice, and suggests changes in these
practices based on such relevant research.

b) He uses his reasoning powers in the
s3arch for an explanation (but not a
generalization) of phenomena he thought
he observed in the schools.

c) Even though a teacher in the schools

‘ at the time of the study, he does a
study - collects the data in situ - which

- makes good use of an educationclly relevant
context. We think more studies should be
done by people who make decisions about ,
practice as a consequence of the studies :
undertaken.

d) The investigator cites a puzzling ob-
servation in the literature (Alison
Davis’s position) which is an impetus to
research.

@) The investigator realizes some of the
inadequacies of his study and that mgre
complete and better planned ones need to
be made.

f) He publishes 1locally where the impact
of such a controversial study win most
likely have an effect.

g) The investigator attempted to\ obtain
valid measures of aspirations. He thought
" of devices (e.g. anonymous responses and
additional questions) as an "honesty
check” to the first question. Ve do not
chi.m he was successful but do cmend

the attempt. e

h) He manipulated his data in more than
one way. (See question and answer #5). .
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7. Answer cont'd. ’ i ’ 7. Answex: cont'd.

i) The :eui:éh was open-ended in the sense
that it suggested further investigation.

j) The paper was highly readable and written
iu an interesting fashion. '

Concluding remark: In their classical paper, Campbell and Stanley wrou:l

At present, there seem to be two main types of "experimenta-
tion" going on within schools: 1) research "imposad™ upon the
school by an outsider, who has his own ax to grind and whose

' goal is not immediate action (change) by the school; and 2)
the so-called “action" researcher, who tries to get teachers
themselves to be "experimenters®, using that word quite locosely.
The first researcher gets results that may be rigorous but not
applicable. The latter gets results that may be highly applicable
but probably not “"true" because of extreme lack of rigor in the
research. (p. 21) ) :

The present paper clearly falls into the second category.

1. Campbell, Donald .T. and Julian C. Stanley, Experimental and Quasi-
sxperimental Designs for Research, Rand McNally, Chicago, 1966.
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' gkills and Ab:l.litiea in xindergarten Children

Eleanor Kaplan

Graduate Rumch in Education and Related D:l.sciplines

Vo1. 11, No. 1, Apri.l 1966

'SPECIAL NOTES

The present article would be classified as an example of educationafi~evalua-

- tion. There is disagreement among experts regarding the distinction between

evaluation and research. Some say that the purpose of evaluation is to derive

-ghould have been written: (.05{ p <.10)./ The eynbol.(, means "less -than,”:

' assessments of the worth of particular instances of educational undertakings

such as individual textbooks and specific programs; the purpose of research
is to produce generalizable conclusions. We see the distinction to be one of degree
rather than kind. In both studies we ask whether the activities followod pemigua B

- the investigator to accomplish the objectives of the study.

For each set of data the investigator conducted achi aquare tast of the .
statistical significance of the difference between the score distribution found
for the two groups of children. The investigator is seeking to determine

. whether the difference in the proportion of students in the twc groups who are
above a particular score could happen by chance alone. sPec:l.fical.ly, the sta- .

tistical test indicates the probability of gettiny such a large difference . -
in proportions if only chance (i.e.’ sampling variabil:l.ty) vexe operating When
this probability is small (defined in this paper as. less than ‘58) “and. c:hus

the chance-alone hypotheses is not very likely, the 1nvast$gator i.ndicatu that the
difference was statigtically significant and, presumably, the Head sta:t _ v,;.fz.‘
program had an effect. o :

On page 17, just before the last patagraph, the parenthetical expreuioq .

Thus, the probability of differences between two groups on’ emmciation cco:ea .
as large as those actually found could be. expected to occur 5 to 108 of ‘the tina, :
even if chance alone were: operating (i.e., program had no effect). This p:ohabuityf
wasn't small enough for the investigator to:reject with confidence the’ hypothea:l.c L
that for a population of children similar to these 70, no diffetences on- thi: et
variable would be found. . - S : S

Lt
[}
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“"Head Start" Experience and the Development of
Skills and Abilities in Kindergarten Children

Eleanor Kaplan

Graduate Research in Education and Related Disciplinres

vol. II, No. 1, April 1966

QUESTIONS:

1. "The purpose of this study was to evaluate whether the children who
participated in Project Head Start were better prepared for kindergarten

than those who did not participate...” To accomplish this purpose, the
investigator: 1) reviewed the literature, 2) stated hypotheses, 3) selected
subjects, 4) selected and constructed measuring instruments, S) administered and
scored tests, 6) performed analyses, and 7) drew conclusions.

\

A. what two importantly different kinds of information are contained
in this review of the literature? What, in general, are the main
purposes of any review of the literature and how well did the in-
vestigator succeod in achieving these purposes?

B. Write a critical appraisal of each of the other six aspects of the
study identified above, being sure to cite strengths as well as
weaknesses.

2. The investigator evidently feels that the Head Start programs involved
in her study were very effective and worthwhile. Yet there is information needed
in addition to that given in the report if one is to reproduce such an effective
program elsewhere. What information is lacking in the report which prevents it
from serving as a quide to one who must develop and operate & Hea. § , an?
(Assume that the leader bhas much freedom in how he plans and runs a Head Start

program.) .
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“Head Start” Experience and the Development of
Skills and Abilities in Kindergarten Children.

Eleanor Kaplan ' ' -
Graduate Research in Education and Relatsd Dllclﬂmu'

vol. II, No. 1, April 1966

1.AO

One kind of information in the literature is the description of the social and
political fotces which in 1965 were changing drastically ths Srekindergarten public
sducation of econocmically and socially disadvantaged children. The Xaplan report
indicates by 1965 Project Head Start "benefitted” 560,000 youngsters in 2,5000
communities at an estimated cost of $112,000,000. A second kind of information
in the literature review is more commonly found. The investigator cites empirical
studies (e.g., Bernstein, 1960, 1962; Deutsch, 1956b) and studies of new educational
practices (Graham and Hess, 1965; Hess and Rosen, 1965).

One main purpose of a review of literature section in empirical studies is
to describe the educational context in sufficient Aetail such that the justification
of the study is clear. The literature review succaeds fairly well to give us the
political, historical and empirical context of the study. These poiitical and social
changes to educational practice which the investigator docuunu serve as an excell ant .
stimulus and justification for educational research.® .

A recond main purpose of a review is to indicate the sourcs of concepts and .
principles used to guide the inquiry. One can find instences in whicl the evaluation =
was influenced by the empirical studiss and writing quoted in the review. One :
example of the influence of these sources on the conduct of the inquiry is the

. Among social scientists and educational researchers there often exists a
tension between being soclially relevant ("on a vhite horse*) and scientifically
rigorous ("wearing a white coat”™). Whenever social changes take place rapidly and
pervasively, the tension can develop into a rift. In our opinion this division is
unnecessary and counterproductive. Social changes can be thiught of as an excellent -
stimulus to empicical inquiry, as we indicate about the Kaplan study. More than that,
the empirical researcher who can say as a result of inquiry that heé knows both the
facts and tho educational consequences of political and policy decisions can become

a valuable influence upon the shaping of future educaticnal policies. Many re-
searchers would prefer to spend money on research before changes are made so that
they might be made intelligently in the light of new knowledge. Social urgencies
dictate othervise sometimes. Perhaps the best course is to combine the two: research
can change policy and practice, and changes in policy and practice can be a, valuable
stimulus to further research. For a discussion of some of thess issues, see Nevitt
Sanford, The American College, John Wiley & Sons, New York, 1962, pp. 1-30.

i
’
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literature which points to the need for emphasis on language teaching for the
disadvantaged. This information justifies the inclusion of language develop-
ment measures in the study.

A third main purpose is to provide a theoretical context from which the
knowledge claims of the inquiry can receive intelligible interpretation.. There
is nrone of this material in the review. Some readers would say that the large
differences found after a short summer program are rather remarkable, yet there
is no theoretical context, nor even an educational rationale, provided which
can help us to account for or make sense out of these findings.

1.8'.

1. Hypotheses. The hypotheses on page 10 are a clear statement of the
questions to which the investigator is seeking answers. Although it is not always
necessary for questions to be in the form of hypotheses in which predicted
results are stated, we approve of the investigator's indication in this secticn
of the direction in which she predicts the results will appear. Most experts
favor directionally stated scientific hypotheses to those expressed in the
less coimmunicative null form.

In assessing the hypotheses, several student rxeaders qQuestioned the inves-
tigator's methods of measurement, the failure to consider other variables in the
study, and the feasibility of matching students. Valid as these concerns may
be, for convenience they will not be considered at this point in our assessment
of the study.

2. Subjects. The principai technical flaw in the evaluation is that no
control had been exercised over the assianment of children to Head Start
or control programs. Further, because such variables as sex, ethnic background,
age (cnly a 10 month range), language spoken in the home, and age of siblings
would not be expected to be highly correlated with the measures used in the
atudy, the reader has little assurance that the two groups being compared
were initialiy equal in those gkills ard abilities the Head Start program
most wanted to affect. The investigotor also mentioned this problem. (p. 14).

We could assess more accurately the likelihood of this initial equality
if we were told in the report the rcasons why the control children did not
attend Head Start classes. Did thezy live too far away from the Head Start
centar, come from more stable homes, or live in  better neighborhoods?

Did the control children not attend Head Start programs because their parents
chose not to send them? If so, then differences in attitudes toward education
{(as seen by differences in the learning experlences provided in the home -~
learning experiences such as talking, reading, color 1dentification, etc.)

could mean that the Head Start children would have' scored higher than the control
children even befcre the Head Start experience was begun, and certainiy after

an additional year of a better learning situation in the home.
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The investigator was wise not to match students on intelligence or other
ocognitive or attitude variables measured after the Head Start experience.
If the Head Start program improved the children‘s scores on such variables,
then matching children on their scores would cancel the very effects to be
demonstrated. " .

Suppose the investigator had been able to administer identical criterion
measures (verbal fluency, enunciaztion, etc.) before the Head Start experience
and to match children on the basis of their scores on such msasures. Differences
between the two groups would still be axpected on thess measures when the
children were tested in kindergarten, even if tne Head Start program had mo
effect in developing the skills and abilities measured by the criterion tests.
Such bogus.or false differences can bo explained by the regression phenomenon.
(Por an elementary discussion of the regression phenomenon, read: Xasnneth D.
Bopkins, “"Regression ani the Matching Fallacy in Quasi-Experimental Research”,
Journal of Special Education, 3, 1969, 329-336.)

We do not fault the investigator for matching students. We merely wish
to point out that such matching was probably largely ineffective in assuring
the equality of the two groups prior to training. Matching on varisbles
measured before the Head Start programs were.begqun and which were more highly
related to the criterion variables would have been far more preferable. But
even if this were done, the lack of random assignment of children to the Head
Start and control conditions still prevents the ruling out of selection bias
and regression artifacts.

Frequently expressed reactions of student readers are that 35 children ’
per group is too small a number and the number of Head Start programs being i
evaluated is not mentioned in the article. More data are always desirable,
but an investigator must weigh the increased scope against tha increased "costs”
associated with having a larger sample size. The differences between the Head
Start and control groups were sufficiently great that 35 cases per group were
adequate to reject for most of the variables the chance alone null hypothesis.
Perhaps more useful than a larger suaple size per se would be having as a sample
children taken from several Head Start programs. We suspect, but are not
certain, that all the children were exposed to the same program and, if this
was the case, the generalizability of the results is very uncertain.

. 3. Measuring Instruments (selection and construction). Given the rather
limited goal of assessing the comparative performances of the two groups of
children, then ideally the measuring instruments uged in the study should
represent a diverse collection of reliable and valid devices of measuring
the degree to which the intended skills and abilities have been developed
and unintended ones are absent.
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Many student readers objected to the absence ¢f test reliability and
nud:ltr data in the report. If a test is unrelihble, then it is not measuring
any trait or skill consistently; the test score then has a large component of random
error. Such inconsistency of measurement and random error are to be avoided since
real treatment effects will not be revealed by such unreliable instruments. In
the context of this study, Head Start programs can not be judged effective if
the measuzss of effectiveness aré largely unreliable. Since the investigator
4id £ind group differences, we can assume that the instruments enployod had ac-
ceptable levels of :eliab:uity.

"Narrowly considered, validation is the process of examining the accuracy
of a specific prediction or inference made from a test score...One validates,
not a test, but an interpretation of data arising from a specific procedure.”*
The investigator would probebly claim that the test items are represantative in-
stances of the skills being described and, thus, her inferences about children's

. capabilities based on their test performance are valid. Such a claim seems rea-
sonable to us with possibly two exceptions. First, we question whether the
Goodenough - Draw a Man Test is as much a measure of motor coordination as it is
an indicator of other skills. (Note, the investigator probably meant to say
on page 12 that the test's scales rather than norms were used.) Second, we have
some qualms about the buttoning~own-clothes measure since the task is not the .
same for all children. (Some childcen had harder clothes to button than others.)

Because the specific Head Start programs being evaluated were not described,
we 30 not know for sure the extent to which the abilities and skills measured
by the tests used in this study do represent the primary objectives of these
programs. Further, we do not know the extent to which the very tasks used in the
tests were used in the training programs themselves. This is not to say that
it would be wrong to use identical tasks in both teaching and testing. It is just
that interpretation of group differences and the value of a program depend upon
knowing the relation of tasks tested to the tasks used in training.’

We suggest that in an evaluation study of this type three categories of
tasks be used in the testing: 1) those tasks directly involved in the training
(on which large group differences would be expected); 2) tasks not used in the
training but on which it is hoped there will be group differences; and 3) tasks
representing unintended outcomes (on which there is expected no group differences).

* Cronbach, Lee J., Test Validation, ,Chapter 14 in R.L. Thorndike (Ed.),, Educaticnal
Measurement, American Council on Education, Washington, 1971.
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We would like to have seen more of the category two and category three
tasks used in this evaluation. As examples of category two tasks, we would like
to have seen the differences in pexformance of the two groups on tasks requiring
left-right visual search and production of graphic symbols (e.g., letters).

In addition, as a category two or three task, measures of personal-social ad-
Justment to school would have also been of interest.

The investigator engaged in good practice, however, in including several
measures of performance rather than relying on just one or two. Where there were
nd standardized tests to measure the type of performance on which the investigator
wished to compare the groups, she devised her own tests for these skills and
abilities. This research practice is commendable.

4. Test Administration and Scoring. The importance of administering tests
prior to the start of the Head Start program was mentioned earlier.

The investigator indicates that the instruments were adminiztered, "...
at the beginning of kindergarten in order to insure that these skills and a-
bilities to be tested were not learned during the kindergarten experience.” (p.13)
Although there is some merit to this procedure, we feel it would have been desirable
if some of the tests had also been administered at the end of kindergarten, or
even later. The critical importance of ascertaining the long~-term benefits of
Head Start programs has been well documented by the investigator herself. The
advantage of the Head Start group during the first weeks of the school year may
be due primarily to preschocl environment and materials which have no carry-over
effect on later learning. Although determining if there is an immediate effect
is useful, it would be of great value to document that a primary goal of Head
Start programs, increased performance in school, was met.

Recall that the measuring was not blinded from the standpoint of the ob-
server, although the investigator claims on page 14 to have made no effort to
remember which children werd:in the Head Start group. This is asaall comfort
to the reader who suspects that the children's membership in either group could
have been independently identified and thus could have biased the judgment of the
investigator as she administered and scored the tests.

The testing was somevwhat subjective, both in administration (e.g., fre-
quency of directions to be given, probing for termination of reuponses) and
scoring.( See especially the cutting, coloring and enunciation tests.) -Thus,
the results were open to the influence of the evaluator herself. The investigator
is not to be faulted for using instruments which were subjective in nature. However,
using these instruments in such a manner that the subjective element invalidates
the comparison between the two groups is a procedure open to censure.
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S. Analysis. The analysis of the data was adequate and not misleading even
though more precise statistical techniques could have been employed. The
investigator could have utilized the exact scores and not have forced them
into two categories (above and below the combined median). Purther, the inves-
tigator could have made use of the fact that she had matched pairs of child-
ren. However, these objections carry little weight since the result of sub-
stituting these more refined measures would have been more power (i.e., like~

iihood of rejecting false "no difference” hypotheses) and almost all of the r

chance-alone or no difference hypotheses were rejected even without their us?.

The investigator is to be commended for not evidencing an unthinking
attachment to a particular criterion of statistical significance. (See Special
Notes on page for an explanation of the 5% criterion used by the investigator.)
Particularly in the case of the cutting-skill variable, the evaluator showed
her willingness to accept evidence of a difference even though the obtained
test str-istic fell somewhat short of the critical value needed to claim sta-
tistical significance at the 5% level.

6. Investigator's Conclusions. 'n;e investigator is quite correct in stating
that,*...kindergarten children who had attended the Head Start program were
superior to those who had not in.each of the skills and abilities tested.”
{(p.22) This conclusion is wmerely & factual statement of the results found.
Even though a few differences did not reach statistical significance, it is a
fact that the Head Start group had superior scores on all the measures.

The investigator is also permitted to say, "The findings gupport the
current view that culturally deprived children benefit from preschool pro-
grams.” (p.25) “Findings support the current view”, is interpreted to mean,
findings are consistent with the current view, and does not imply that the
resulte prove that the children benefitted from the programs.

Because of the lack of fundamental controls as specified earlier in our
appraisal, we have no assurance that the differences were due to the Head
Start programs. Thus, we feel the investigator is not justified in making .
conclusions that imply the Head Start programs caused the superior performance.
We question the validity of such a conclusion as: "The experiences provided in
the instructional program made it possible for children in the preschool’ Head
Start project to recome more adept...” (p.24) e

Finally, before claiming that results will generalize to other Head Start
projects, we would want to see such positive results from a larger sample of
students and programs.

\
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3. 70 develop and operate a Head Start program effectively, one would
need to have much financial, legal and political information not touched upon
in the report. To plan the instructional aspects of the program, that is to
deocide wvhat to teach and how and when to teach it, a detailed specification -
of the Head Start programs being evaluated in the present article is needed
if the experience reported in the article is to have benefit. Lack of this
specification is a major deficiency of this report.

The reader is left complately in the dark as to the components of the
programs, their duration, the training and number of staff, the objectives of
ths programs, the procedures used to achieve thess objectives, etc. Without
even the wost rudimentary description of the programs, the investigator has

" produced an evaluation report not unlike a research report in which the inde-
pendent variable was unspecified. As the report now stands, its nearly total
neglect of description of the programs makes it of use only to a small number
of persons who are intimately connected with the programs being evaluated.

No two Head Start programs are alike. Without a description of the programs
herein evaluated, we do not know what programs to perpetuate or how the programs

should be conducted differently. What good is an evaluation that something
. works vwhen that "something” is not defined?

g
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Prediction of Long-Term Success in Doctoral Work in Psychology
J. Richard Hackman, Nancy Wiggins, Alan R. Bass

Educational and Psychological lMeasurement, 1970, 30, 365-374

1. Question:

What were the investigators hoping to achieve?
That 16, what was the purpose(s) of the study?

Answer 1:

We think the investigators had two primary
purposes vhich are well stated in the opening
and closing sentences of the initial paragraph
of the article: a) to examine, “...the degree
to which measures of aptitude and undergraduate
preparation obtained before the beginning of doc-
toral study are predictive of the (short and
long-term) ‘success’ of psychology graduate stu-
dents.”; b) "...to determine the degree to which
evaluations made at the end of the first year of
doctoral work are congruent with the long-term
assessments of success in the program.” The
relationships mentioned in purposes a) and b)
above are shown in Tables 1 and 2 respectively.

Student Responses. Several students inferred
that the investigators were trying to make pre-
dictions rather than "just to gather information"”
about relationships between predictors and cri-
teria. They claim that, "...the purpose of the
study was to find a kind of cause/effect relation-
ship, so that the Graduate School at the Univer-
sity of Illinois or other graduate schools can
make specific recommendations to undergraduate
institutions, to future students, and to faculty
menbers about changing or maintaining certain
practices.”

/

Cur Reply. Worthwhile as such a purpose might be,
the investigators did not state it as their aim.

. If their purpose were to devise a prediction
system which could be used by educators, they no
doubt would have then followed the recammended prac-
tice of cross-validating their results; that is,

1. Questi.on:

4

‘that were the investigators
hoping to achieve? That is,
- what was the purpose(s) of the
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txytnq'ont the system on a student group dAif-
ferent from that used to develop the prediction
formula.*

2. Question:

(a) How many specific pre-enrollment predictors
(not groups or categories) were used? Your
answer should be a specific numerical wvalue.

A
(b) How many specific criteria were used?
(c) Was it a good idea to employ so many

. variables in a single study? Why or why not?

Answer 2: °

(a) Thirteen predictors were used. These pre-
dictors are listed in the left-hand column of
Tables 1 and 3 as well ninthebodyof the
article. 2.
(b) Ten criteria were employed; all but one

of these are considered short-term criteria.

These criteria are listed at the tops of the

columns in Table 1, in Table 2, and in the body

ot the article.

{c) We approve of using multiple predictors and
criteria in any study for two reasons. First,

we are rarely interested in a dependent variable
which can be perfectly measured by a single variable.
A good case in point is the present study in which
"guccess” is clearly a complex concept - the

more aspects of success we study the better.

Second, the more independent, or predictor, vari-
ables included in a study, the more information

* For an entertaining account of how failure to
cross-validate a prediction system can lead to
astounding and unfounded claims, read: E Cureton,
"Reliability, validity and Baloney.", Educational
and Psychological Measurement, 1950, 10, 94-96.

2.

Q;:estiom

(2) How many specific pre-
enrou.nnt predictors (not

groups or categories) ware
used? Your answer should be
a specific numerical value.

(b) How many specific criteria
were used? :

{c) Was it a good idea to em-

ploy so many variables in a
single study? Why or why not?

Answer:
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i Answer 2 cont'ad, Angwer 2 cont'd..

we obtain about the relationships we are inter-

ested in. Study of a greater network of inter-

relationships aids in comprehending and explaining ‘
~ the reasons for the relationships. : .

On the other hand, use of_vu:nhlen poorly
measured or lacking rationale for their inclusion-
should not be encouraged. It should be kept in
mind that when a great many relationships are
studied, it is probable that some bogqus, “signi~-
ficant” ones will appear. Thus, caution is re-
quired in interpreting isolated findings. Further,
for statistical reasons involving the stability
of the prediction equation coefficients, there are
too many predictors (for so few students) to
construct a prediction system that would be
expected to work well (cross-validate) on a
different sample. The investigators were wise to ' ' ;
focus their analyses on simple, two-variable ' /s

relationships. ) | , L

3. Question: 3. Question:
. : /
The predictors used are categorized into The predictors used are cate-.
four groups: gorized into four q:oupsx
(a) Aptitude and ability (a) Aptitude and ability
(b) Poreign language facility ‘ {b) Foreign language facility
(c) Undergraduate grades 1 (c) Undergraduate grades =
(d) Rated quality of undergraduate school. (d) Rated quality of under-

, graduate ochool o
Evaluate the appropriateness of the specific g

measures employed in each group of predictors. " Evaluate the appcop:ume'ai -

(In your answer, focus upon whether these measures of the specific measures em- -
were reascnable choices and not upon whether, : ployed in each group of. pre-;

in fact, they seemed to work in this particular dictors. (In your ansvor, focl
study.) _upon whether these measures
were reasonable choices. cnd
not upon whether, in fact,
] tbey seemed to wprk in this
- . ' particular study.)
e . c. (.4
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3. Answer:

a) Aptitude and Ability Predictors. At least

for short-term success, aptitude measures have been
shown to be good predictors. The Graduate Record
Exanination (GRE) tests are widely employed and
h\vo proved useful in the past. The GRE correla-
tions serve as & useful benchmark against which

to judge the magnitude of relationships found with

- other predictors. Both past performance and current
practice argue for inclusion of these test s-ores.

b) Foreign Language Pacility. Unfortunately the
reader has to wait until the very end of the paper
before he is given the rationale for including these
predictors. The argument is not terribly convin-
-cing. We have no objection to the inclusion of
foreign language facility but suspect more inter-
esting and meaningful predictors could have been
found. The three specific measures employed in this
cauqory Zeave much to be desired as true indicators
of foreign language facility. They may have been
used because they were handy. Their inclusion

:18 no crime; it is just that they are not apt to

be very ennghteni.ng

Student Responses. In the evaluation of several
of these predictors, as well as in the evaluaticn
of some of the criteria (see Question 4), a laxge
number of students were critical of the subjectivity
involved in the measures. Many students went 80
far as to say that some measures were "worthless"
" or "should not be used” because they were subjec-
tive.

" Our Reply. "Subjectivity" can have two meénings.

In one sense, subjectivity means based on personal
experience or a matter of opinion. In another
sense, it means unreliable and that judges do not
agree. A doctor should not dismiss a patient's
complaint of pain because it is based on personal
experience oz because other judges cannot agree
on the amount of pain involved. Likewise, we
would caution researchers against an off-hand .
dismissal of all subjective measurements. The
phenomena we may have the greatest difficulty
measuring will sometimes be those most worth
measuring. One must often ask whether it is better
to measure something trivial well or to measure
scmething important poorly.

"3. Answer:

Y,
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« Angwer con;.do ' o 3. Anmt Oonﬁ'd.

. €)  Undergraduate Academic Performance. It is

- - ¥ige to include these predictors for the same reasons

. that the aptitule measures should be included. :
Of course, grades from different institutions are o

o vnot oonpl.mly comparable since a C at one insutu- ‘

" tion may show greater achievement than a B at anothor ‘

.ingtitution. Nevertheless, even with such a de- ! ‘ - Dol
ficiency, grades have been found to be useful pre- : : ST c e
dictors in the past and should be inciuded. S - o s

Analyzing the grade record by specific course . b
has the advantage of making the grades somewhat |
‘couparahlo. although this comparability is achieved S Lol
at the'loss of reliability. Grade averages based , ' . ,/ .
' on-one or several courses simply are not as re= . - By ' C
 liable as more composite measures for the same :

reason that tests with one or only a few items are : ! ) ‘

not as reliable as total scores computed on many- N !
. item tésts. We further wonder why (but are not : ‘

cxritical that) grades earned during the first two

years of undergraduate study and the number of

semester hours of psyehology were not included as

predictors.

Student Response. “"Doesn't the regression : ' T
phencmena enter in here? One presumes a 2.75 or ' o o
2.8 cut-off go you'd be looking mainly at very

high grades to st:a:t with." ‘

P ,
Reply. 'rhe subjects are a select, extr\éme

group whose performance on other measures is ex-
pected to regress toward more average levels.
Because this group is not heing compared with other ‘

' groups, however, this regression effect is not a Sl
source of bias.’ The student does suggest a reason ' . '

~ why undergraduate grades (and other measures used
in student selection) might .not be as highly related
to the criteria as one would hope. Presumably '
the 42 subjects in the study all had quite good
undergraduate grades (or else they would likely not
have been admitted to graduate school). A pre- .
dictor which does not discriminate among the stu- , _ R '
dents (that is, the students’ performances are : - S S
relatively homogeneous) is not likely to correlate o AR
highly with a criterion. Had all the students e
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3. Answar cont'd. 3. Answer cont'd.

e

_~who applied to the doctorate program beer, admitted,
regardless of their undergraduate grades or aptitude
test scores, the correlations involving these pre-
dictors would undoubtedly have been greater.t

-~
-

d) Quality of Undergraduate Institution. Because
grades at diffarent institutions are not comparable,
we see the inclusion of this variable as a wise
decision both in studying its relationship with the
criteria directly, and as a variable to use in
adjusting undergraduate grade averages. More infor-
mation about the number, nature, procedures and
criteria used by the committee to arrive at the
quality ratings would be helpful to the reader

vwho might wish to use the same variable in a local
prediction study. Failure to specify fully how this
variable wvas measured makes it cf limited use to
others.

Further, we wonder if the judges' ratings
of particular institutions could have been biased
by knowledge of which students came from which
institutions. The judge, for\ example, might thirk
more highly of institution X ause student A,
who is given high ratings on the “success" criteria,
came from that institution. Conversely, perhaps
students coming from institutions thought highly
of were expected to do well and a self-fulfilling
prophecy was in operation. 1his latter possible
explanation for the positive correlation between the
quality of undergraduate institution and most measures
of "success” was noted by the investigator.
A% one student put it: "It looks like 2 case of cir-
cular reasoning. What schools are rated excellent?
Those whose students do well at this university.
And what students are successful at this university?
Those who come from schools that are rated excellent!
Shall we go another round?"

* To see why this is the case, consider three
persons whose 10s are 110, 11l and 112 {(very homo-
geneous scores). There is no predicting who would
do best in college. 1If their IQs were 50, 100 and
150 (mentally retarded, average and gifted), making
correct predictions would be easy.
Q
ERIC

IToxt Provided by ERI
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3. Answer cont‘'d.

Student Responses. “"There should be categories
between 1 and 2 and between 2 and 3 which many
schools would fit into more fairly and accurately.”
“"The 3-point scale range is too small as to make the
differences practically useless.”

Our Reply. We disayree. Even 2-point scales
{(such as above average, below averaag) have been
found to be very useful in predicting criteria.
Although we certainly have no objection to a finer
scale, the experience has been that added scale
values result in rather meager gains in predic-
tability.

4. Question:

The criteria of short term "success" are divided
into three groups:

a) Grades earned in first year of graduate school
b) Self-report measures

¢) Faculty ratings

Evaluate the appropriateness of the specific measures

used in each of these groups of criteria. (In

your answer, focus upon whether these measures were
reasonable choices and not whether, in fact, they
related to the long term "success" criterion.)

4. Answer:

a) Grades earned in first vear graduate school.
Grades have typically been used as measures of
success. It is a good idea to include them
both because they are considered important

and because they can be used to study their
relationship to long-term success. Ve belijeve
the investigators were wise to separate out

the grades earned in core courses, for at least
these grades would be comparable among the
students. One student's grade in physiological
psychology and another's grade in abnormal

*

4., Question:

The criteria of short term “"guce~
cess” are divided into three groups:

&) Grades earned in first year
of graduate school.

b) Self-report measures
c) Faculty ratings

Evaluate the appropriatenecs of
the specific measures used in
each of these groups of criteria.
(In your answer, focus upon
whether these measures were rea-
sonable choices and not whether,
in fact, they related to the long
term "success" criterion.)

4, Answver:
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4. Answer cont'd.

psychology, for example, might not be comparable.
The fact that these core courses were included

in the end-of-year average means that this
composite measure will have a built~-in dependency
(correlation) with the other criteria in this

category.

b) Self-report measures. These two measures
seem tO be reasonable indicators of speed and
persistence toward achieving the Ph.D.

Student Responses. "Why was the student
rating expressed as slow or fast progress to
a Ph.D. rather than feeling with satisfaction
with progress whatever the speed?” "A student
can be deeply engrossed in his study for learning’s
sake and be highly successful and motivated and
yet be totally unconcerned with his speed toward
his Ph.D. ‘It is unfortunate that large univer-
sities often place the degree above the actual
learning taking place."” )

our Reply. Of course, other student self-
report measures could have been used. e suspect
that administrators and professors associuated
with the degree program were more concerned
about the students' perceptions of their actual
progress than these students' feelings of satis~
faction about their progress. Since the investi-
gators did include grades earned in first year
graduate schocl among the criteria, "actual
learning” was not ignored in this study.

student Response. "Self-report measures
should not be obtained after the grades were
issued, but before.”

our Reply. We found this to be an interesting
reaction to which we could both agree and dis-
agree, By requiring the student to report his
progress before he receives the formal grades,
we can chtain a measure of how he truly thought he
was progressing and such an evaluation might be
less contaminated by faculty opiniorn. On the
other hand, by permitting the student access to
the formal grades as information to use in making
a congidered judgment of his progress, a more
realistic estimate of his true progress might
result.

4. Answer cont:d.



Hackman - ¢

4. Answer cont'd.

c) Faculty ratings. Such categories as, "ex-
cellent progress, assured of financial aigd”, and,
*dropped from graduate program”, simply do not

seem to be points on a common scale. These ratings

appear to encompass a vhole gamut of possibilities,
including good performance, persistence and volun=-
tary withdrawl, and we would like to have seen

all of the scale values for these ratings. Further,

the shorthand labels of these variables in Tables
1l and 2 do not seem especially appropriate.

Student Response. Many students felt that,

"there could be bias in a faculty member's opinion”",

and that faculty ratings,,"...are an unfair
criterion." Further, many students wanted,

¥, ..to know how divergent the various faculty
members were in the rating of the same student.”

Our Reply. We agree that faculty ratings
might have bias and not be a fair rating of a

4. Answer cont'a.

student's real progress. In addition, as one student

pointed out, "...faculty ratings can be influenced
by predictor ratings.” (We discussed this

a bit toward the end of our answer to Question 3d.)
Since each student's faculty ratings were averages
of several ratings, the influence of a single
professor's bias or susceptability to contamina-
tion by a predictor was lessened. Although we
recognize faculty ratinge will have at least

some shortcomings, we nevertheless support the

use of faculty ratings as a criterion of short-
term success. The fact that the hiring of recent
Ph.Ds depends heavily on the recommendations of
the students' professors serves to remind us

that colleges and universities consider such
faculty ratings to be a suitable criterion.

5. Question:

A key concept in this study is "long-term success.”
a) Give.two or more reasons for rejecting the de-
finition given this term in the paragraph starting
at the bottom of page 367.
b) How might this definition be defended?

5. Question:

A key concept in thfs study is
“"long-term success.”

a) Give two or more reasons for
rejecting the definition given this
term in the paragraph starting at
the bottom of page 367.

b) How might this definition be
defended?
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- S. Answer: S. Answer:

a) Before listing many objections to the definjition
of long-term success, it is necessary to point

iout a8 confusion on the part of several students.
The professors of the students did NOT make the
long-term success ratings. Rather, these professors
were asked only to define what they thought
"constitutes ‘success' for a psychology doctoral
student.” Based these answers, the investi-
gators, in some u lained way, constructed

the 9-point long-yerm success scale. Two judges
(probably two of/the investigators or their as-
sistants) then made the rating using the infor-
mation (available at the time the student left

the univexsity) of where the student was going

and the "circumstances * of his leaving. Thus,

for practically all students, the loug-term

success index was determined from data available
well before six years had elapsed.

Probably the most serious criticism of the
long-term success measure is that it fails to
consider many factors commonly thought of as indi-
cators of success. Not included, presumably,
(presumably because we do not know the intermediate
scale values), are such indicators as quality of
teaching, seryvice to the profession, grants

~ awarded, n r and quality of publications,
etc. "Acceptance to a highly prestigious institu-
tion," is not usually thought of as the only or
even the most valid indicator of long-term success.
The incompleteness and irrelevancy of the measure
of long-term success is clearly the most serious
flav in the study :

" Typical st.aent comments which we included
under this first objection are the following:
“There seems to be little concern for the perfor-
mance on the job in this research."” "Those who
drop out are automatically excluded from being
judged successful.” "It would be possible for a
student to withdraw from the program and later
continue the atudy of psychology and be successful."
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S. Answer cont'ad.

Second, we believe that the success measure
would be strengthened if it took into account
at least the program from which each person
has graduated. For example, a long-term
success measure for a graduate of the clinical
program might be number of patients or fee charged
per client.

Third, we agree with one student who points
out that the investigators' long-term measure
is, "...not measuring long term success; it is
merely rating a student as to the circumstances
under which he left the University. To measure
long-term success his career has to be followed
up after he left.” Other students worded this
objection as follows: "Success cannot be measured
immediately after graduation. Determination of
long-term success must be made after a period
of time has elapsed.” "Notation was made of
where a student intended tc go but no follow-up
on the students was made." "The ‘'long~term
success is not long enough. A person may have
accepted a prestigious position, but may not have
been able to retain it.” “The use of the word
long-term is unfortunate. The long term aspect
of the question would deal with careers.”

Fourth, it should be noted that the 9-point
scale is not fully identified. We can only
speculate as to what description (if any) is
given to the intermediate points. As we indicated
earlier in ocur discussion pf ratings of short-
term success (see our answer to Question 4 c),
the points on the long-term success scale do
not seen to be tapping a common dimension.

It is difficult to know where to place a person
who, for example, drops out of a program but
yet Jdemonstrates “success" in other ways.

Fifth, as one student pointed out, "The
definition may be rejected on the basis of the
narrow sampling of experts used in determining
what is and what is not success. They are
professors at the same institution in the same
department who are probably prone to similar
thoughts on an issue such as this."” The restricted

5. Answer cont'd.
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S. Answer cont‘d. S. Answer cont'd.

nature of the sample (number not given) of
faculty whose opinions were used in developing
the long~term success scale increases the liky~-
lihood that the criterion will not seem appro-
priate to other faculty groups.

Finally, note a huilt in dependency between
short and long-term criteria. If a person
drops out of a graduate school he must necessarily
receive a low rating on both the short-term
and long-term assessment. Thus, the relation-
ship between long~-term and short-term criteria
is almost predetermined even though the study
of this relationship is presented as a primary
objective of this research.

Student Responses. *"With only two judges,
what does a reliability of .95 mean?” "I have
difficulty with the ‘'inter-judge reliability'’
vhich was .95 when there were only two judges.”

Our Reply. The records of the 42 students
were rated on the 9-point scale twice, once by
each judge. The correlation coefficient computed
on these 42 pairs of ratings was .95. These
two judges agreed almost perfectly on the rela-
tive ratings assigned to the students. A
reasonable inference {s that the high agreement
resulted from a clear definition of the scale
points.

b) The senior author of the article, in personal
commuinication. defended the definition of long-
term success by writing: "I believe it is im-
portant to be able to predict things like
which graduate students are most likely to
flunk out vs. withdraw vs. get a Ph.D. and take
a job at Podunk University vs. get a Ph.D.

and accept a job at a prestigious university
such as Cornell. Certainly the faculty cof
graduate schools feel that such ‘'long-term'’
criteria are important.”
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6. Queation: 6. Question:
Are investigators permitted to define key terms
(such as "long-term success") any way they
wish? Explain why you answered as you did.

. Are investigators permitted to
define key terms (such as"long-
term success®) any way they wish?

Explain vhy you angwered as you did.
6. Answer:

Our first three objections to the investiga- 6. Ansver:
tors’ definition of “"long-term success” (see

our answer to Question 5 a) suggest what we

think the term to mean. In commenting on our
critique, the senior author wrote us: "Long-
term, which to us meant ‘'after the end of a
student's graduate education' apparently

‘implied some kind of career~long .perspective

to Messrs. Millman and Gowifi. They can meéan
whatever they want to, but ln discussing our
study I'd suggest they talk about our operational
measure (vhich indeed has some problems) rather
than focus entirely on the name we put on our
meagure.”

We would agree that investigators should
be permitted to define their terms as they like.
On the other hand, they do have an obligation
to foster accurate communication about their
work and this .goal is not sufficiently achieved
vhen labels are used which convey meanings
markedly different from those intended. 1In
such situations, it is often possible to be
misled into thinking that accounts of a study
are more generalizable and significant than
they actually are because persuasive labels (such as
long-term success) are given specific meanings.

7. Question: . 7. Question:

A student reviewer of this study stated that A student reviewer of this

this investigation merely demonstrates what study stated that this investi-~
was already common knowledge. Do you agree? gation merely demonstrates
support your gnswer{ vhat wvas already common know-

ledge. Do you agree? Support
your answer.




Hackman ~-14

7. Answer: 7. Answer:

We disagree. We were surprised, for example,
that the investigators found negative correla-
tions between undergraduate grades and their
"global assessment of success” rating. 1In
spite of our miagivings about this “long-term
success” index we would have anticipated at
least small positive correlations. Purther,
we would not have expected rated quality of in-
stitution to be such a good predictor of long-
term success. Many readers would not have
predicted these findings and they could not

be considered common knowledge.

Student Reaponses. "I thought that
facility in a foreign language would he a great
asset towards long term success in doctoral .
studies.” "I was surprised that GRE-Quanti-
tative and GPA mathematics correlated .00." "I
didn't expect there to be s0 many negative
correlations.”

Our Rply. There is probably very little
tivet i8 common knowledge. Like beauty, sur-
prise \is in the eyes of the beholder.

8. Question ‘ 8. Question:
Question 8 a) through 8 d) are based upon Question 8 a) through 8 d) are bassd
the -following sentence quoted from the first upon the following sentence quoted .
paragraph on page 371: from the first paragraph on page
371: ' )
For example, the quality of the under-
graduate school, which predicted first For example, the quality of
year grades negligibly, was found to be the undergraduate school, which
significantly related to student and predicted first year grades
faculty global assessments of progress negligibly, was found to be sig-
toward the Ph.D. at the end of the year, nificantly related to student and
and correlated more substantially with faculty global assessments of
the long-term criterion of success. progress toward the Ph.D. at the
end of the year, and correlated
look again at the tables in the report of more substantially than any other
the study. predictor with the long-term

criterion of success.

Look again at the tables in the
report of the study.
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8. Question cont'd. 8. Question cont‘'d.
a) Pind those mumbers which indicate the de- a) Find those numbers which indicate
gree Of relationship between quality of the the degree of relationship between
undergraduate school and the other varjables quality of the undergraduate school
mentioned in the quotation. What numerical _and the other variables mentioned
values of correlations did the investigators in the quotation. what numerical
£ind to lead then to make their statement values of correlations did the
which is quoted previously? investigators find to lead them to

. make their statement which is
a) Answer: v quoted previously ?

From the last line of Table 1, the "negligible® °©- Answer:
correlations between rated quality of undergra- ’

duate school and graduate school grades are: '

.00, =-.13, .21, .16, and .15. The significant

relations to students and faculty ratings of

progress toward the degree are .30 and .31,

also found in the last line of Table 1. The same

line also shows a .43 correlation with the

long~-texrm measure of success.

8b) Question: 8 b) Question:

Can a negligible correlation be statistically Can a negligible correlation be

significant from zero? statistically significant from
zero?

8 b) Answer:

8 b) Answer:
Yes. Some people would say that for prediction
purposes the significant correlations referred
to in the quotation of .30 and .31 are negli-
gible. The "negligible” correlation of .21
would be statistically significant if @88+*
instead of 42 students were involved in the
study. Correlations of .30 and .31 would not
be significant at the 4 }/2% * level of signi-
ficance. We wish to make two points. 1) In
this context, negligible is an adjective des~
cribing the magnitude of a correlation; sig-
nificance describes a different attribute - the
likelihood of correlations of a given value
occurring in a random sample of a population in
which the actual correlation is zero.

* Arrived at by a t test of the significance
of a correlation from zero.
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8 b) Answer cont'd. 8 b) Answer cont‘d.

All four combinations of these two descriptive ' 7
adjectives are possible: nigligible, significant;

negligible, not significant, not negligible,

significant; not negligible, not significant.

2) One must be careful not to have an unthinking

attaclment to correlations (or other statistical

indices) which are barely statistically signifi-

cant at some level of confidence, and distain
for correlations which do not quite make the

cut-off between significant and not signifi-

caut.. (Note our answer to Question 8 d).

8 ¢) Question:

For these 42 students, which pre-enroliment
predictor was able to predict the long-term
global assessment criterion most accurately?
On what evidence do you bace your answer?

8 c) Answer:

Undergraduate GPA in the physical sciences

is the best predictor. The correlations
between the pre-enrollment predictors and the
long-term success criterion are given in the
last column of Table 1. GPA in the physical
sciences has the highest correlation (-.50)
and, thus, would predict the criterion best.
Because the correlation is negative, students
having a low GPA in physical science would
be predicted to have the highest long-term
success rating and vice versa. (The predictor
having the highest positive relation with

the long-term success criterion is, as the
investigators state in the sentence quoteqd,
quality of the undergraduate school.)

8 d) Question:

If the appropriate statistical test were

run, guess whether the quality of the under-
graduate school would correlate with the
long=-term success criterion significantly more
(4n the statistical sense) than, say, the
ouantitative score on the GRE?

| 8 ¢c) A\nmra

8 c¢) Question:

For these 42 students, which pre-
enrollment predictor was able to
predict the long-term global assess=
ment criterion most accurately? On
vhat evidence do you base yous
answer? ’

8. d) oQuestion:

If the appropriate statistical test
were run, guess whether the quality
of the undergraduate school would
correlate with the long-term success
criterion significantly more (in the
statistical sense) than, say, the
Quantitative score on the GRE? '
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8 4) Answer:

This difference is not statistically signi-
ficant. It is true that both correlations
are significantly different from gero at the
5% level. This fact is indicated by the
asterisks affixed to the correlations of

<32 and .43 in the last column of Table 1.
The point being illustrated is that corre-
lations which are significantly different .
from zero need not be, and indeed frequently
are not, significantly different from each
other. A clear cut example might be two
correlations of .80 and .79 being each sig-
nificantly different from zero but having a
difference (.0l) that is not significant.

The investigators did not test the difference
between correlations in any of the tables and
statements comparing the relative sizes of
them should be made cautiously.

9. Qhestion:

One of the findings of the study, as pointed
out in Question 8 earlier, is that rated
quality of undergraduate institution has

a fairly high correlation with long-term
success. Does this mean that if you were
an admission officer in the Psychology De-
partment at the University of Illinois and
primarily interested in this measurement of

_success you should give preference to students

coming from highly rated undergraduate insti-
tutionsg? Why or why not?

9, Answver:

If, and this is a big if, you were interested
in predicting this long-term success measure,
then yes, you should give preference to
students coming from undergraduate institutions
rated highly by the same (vaguely described)
procedures used in this study. (Quality of
undergraduate school should not be the only
factor considered, of course.) It isg true

9. Question '

One of the findings of the study, '
as pointed out in Question 8 ear-
lier, is that rated quality of
undergraduate institution has a
fairly high correlation with long=
term success. Does this mean that
if you were an admission officer

in the Psychology Department at the
University of Xllinois and pri-
marily interested in this measure-
ment of success, you should give
preference to students coming

from highly rated undergraduate
ingtitutions? Why or why not?

9. Answer:
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9. Answer cont‘'d. 9. Answer cont'd. .

that this high correlation may not show up in
another sample, but chances are better that
the variable will be positively related than
that the relationship will disappear. The exis-
tence of a high correlation between quality of
undexgraduate institution and long-term success
does not mean that the quality of undergraduate
institution caused the students to have long-
term success ~ indeed, the same forces which are
responsible for a student's selecting (or being
selected by) a highly rated institution might

be operating at the time he selects (or is being .
selected by) his employer upon his graduation.

Student Responses. "I would not give
any preference to those students coming from /
& highly rated- institution. What a peérson putg
into an institutjon is what he will get out
of it.” "absolutely not. To me the entire /.
record should be evaluated and equal weight
given to all variables, insuring fairness and
a chance for the student to achieve this goal
if he really has the desire to try." "“As an
admission officer in the Psychology Department
at the University of Illinois, I wouldn't
show a preference to students coming from
highly rated undergraduate institutions. I v
would, however, carefully consider all information
in the folders of all applicants." "The GREs
would be important to me as a comparison of-
the individual students so this would definitely
affect my decision.” "I would not cive any
preference to students coming from highly
‘rated institutions. The rating scale was too
narrow and biased."

Our Reply. The above comments of student
readers appear to be a denial of the facts in
the case; namely that the quality of under-
graduate institution was predictive of the
long-term success measure. The rating scale
may indeed be narrow and biased, but it worked.
Most of the other information in the folders,
particularly undergraduate grades and some GRE
scores, have either low or negative correlations
with the success measure or unknown predictive
validity for this criterion. That is, there
is not sufficient evidence to believe that these
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9. Answer cont'd. . 9. Answer cont'd.

other variables will be effective in predicting /!
the student who will be rated high on the long~ ‘ 0

term success measure. One can find good reasons P -
for objecting *o the appropriateness of this

criterion, but that is not the issue under

consideration.  (Reread Question 9.)

. , .
Student Responses. "It is more likely
that strong individuals are selected by high'
quality inst:itutiona. Therefore, the judgment
should be pade on the basis of the individual -
and not the institution." "The long-term
*success’ of students coming from highly rated
undexgréduate institutions may be due in part
to the gelf~-fulfilling prophecy. Students :
coming from a highly rated undergraduate insti- /// 0 > %’J
tution may get hired by prestigious universities R \ :
because such universities may expect him to do A E
well mexely on the basis of this undergraduate : )
. i
|
i
t

school.”

Cur Reply. The student who made the first
response overlooks the fact that it was the insti-
tution and not the “"individual® predictors
that worked. Both students, and many other
readers whose responses we did not quote, quite . ! . ;
properly attempted to explain the reason for the
success of the undergraduate institution quality o o - S
rating as a predictor. R

Student Response. "Students must be selected
for more justifiable reasons than what the
names of their undergraduate.schools were.

A better measure must be found."

1

. Our Reply. In this student reader corment ‘ . _
the frustration of many of us is given expression. -
One student discussed the dilemma in these words: - - '

Being intelligent, perceptive, and
liberal, I, of course, would not discrimi-

. nate against a student from a low-rated
. school.  However, if I had to bet on which . - ,
student would succeed, I would go with a : : : |
student from & high-rated school. These - A
statistics indicate I would have a better ;o , ;
chance of w:.nn.mg. ‘ T
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9. Answer cont'd. 9. Answer cont'd.

An exanmple of another area of concern may
help to clarify the situation. Suppose you own a
company that produces screws and nuts (metal variety)®
The more screws ard nuts turned out by an employee,
the more money you, as a company owner, will earn.
Your personnel office reports a company study in
which, let us assume, race correlates .43 with
production - white employees producing more per
man hour than black employees. Now, you know that
skin color per se is not the cause of this differ-
ential production, and that there is some more Lasic
reason. But, while you ponder the underlying
causes, & vacancy occurs and two applicants, one
black and the other white, apply for the job. The
applicants are equal on all other factors you usually
zcngider. Whom do you chose? If money is the
only criterion you would "bet" of the white man.
1f, as company owner, you are willing to consider
more unselfish motives relating to, say, society's
needs, you might give the black SbQ}icant a chance.

None of the predictors in the present graduate
school study tells the whole story and they may well
discriminate against the poor, the late bloomer,
and the special student. An admissions officer
-may try to be fair to such people by deviating
from total reliance on the best predictors available
to him by choosing individuals with a lower prob-
ability of success. Wwhen he does so, it is because
he feels that criteria other than his success measures
are important. Of all institutions, educational
ones are perhaps best able to afford using multiple
indicators of success. -

It would certainly be nice if each person
could, "...be given the chance to fail or to succeed
on his own without a survey telling him he can or
cannot do it.” When demand greatly exceeds supply
(e.g., only some of the applicants to graduate school
can be admitted), not everyone can be given that
chance, and choices have to be made.
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SPBCIAL NOTES

Page 326. The Taxonomy of Educational Cbjectives is a book by Benjamin
Bloom and others in which are described types of cognitive abilities organized
into the following catcgories: knowledge, comprehension, application, analysis,
.synthesis and evalustion. Each of these categories is further subdivided into
more specific skills and abilities. The authors of this volume hypothesize
that these six major categories are hierarchically arranged with knowledge at
bottom of the scale and evaluation at the top, and with each :step of the hypothesize
scale dependent upon mastery of previous categories. Thus, for example, they/ that an
individual cannot properly evaluate (category 6) a statement about, say, atoms
without first learning certain facts about atoms (#1), comprehending certain
ideas about them (#2), being able to analyze these facts and ideas (#4), and
80 on.

Page 330, Table 1. Recall from the design that thare were two treaatmants
(Condition A in which questions requiring analysis and evaluation were stressed,

and Condition B in which questions requiring only knowledge were in the majorityl,
four reading levels, and the two sexes. Lach student was considered to fall into
one of thesae 16 possible categories (i1.e. 2 x 4 x 2 = 16). One category, for
example, would be Condition A, reading level 2, girl.

Table 1 shows the results of a statistical analysis designed to test if
there weres significant differences in achievement scores amony students in cer-
tain combinations of the categories. In each of the first seven rows of the
table are reported the results of an analysis involving a different such com~
parison. The Source of Variaxion column identifies the comparisons involved.

By Treatment is meant the com_arison between Condition A and Condition B,

Oor more precisely, between the scores of students in the eight categories in-
volving ConditionA with the scores of students in the eight categories involving
Condition ¥ Similarly, the reading level comparison involves a test of the
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significance of the diffcrences among the scores nf students in the fcur reading
devel corditions. 1I1{ boys score significantly higher than girls (or vice versaj,
'lt vill be reflected in the results of the sex comparison shown in row threep
By statistically significant is meant that the
differences are sufficiently large that it is unlikely that they could cccur
by random sawmpling, or by chance alone.

The next four tvows involve interaction comparisons. Since these inter~
action effects were neither signiticant nor of much concern in this study, they
will not be discussed further here. The concept of interaction is discussed
in regard to other articles in this series.

Tha last effect represents differences i;: srorzcs among.the students witnin
each of the 16 categorics. Thesc differnnces are not tested fo. significance;
rather they serve as a2 hase from which to evaluate the other differences ae-
sociated with the first seven effects.

The invostigator performed two kinds of analyses - one involving.the actual
achisvement scures and the other involving scures that were "adjusted” for Lre-
test ucore differences. In both cases, the 4.F. cclumn represents degrees of
EFreedor which relate wo (but do not exactly eqgual) the number of groups being
compared. The §.5. colwans and the M4.5. column stand for the sum ¢f squares and
peAn Lquate respoctively, and are intermediate calculations in the analysis of
variance.

The numbers Zn the F column are used to indjcate if results are statis-
tically significant. Fov a given number of degroes of freedom (d.f.), the higher
thes F nunber the mere ualikely that chance alone could account for the differances,
and the more statisticslly significant the results. You'li note that the dif-
ferenca in test scores (when adjusted for preachievement score differences) of
students in Conditions A aud B, and of students in the four reading conditions,
wore statistically sigraficant.

Page 330, colum 1, lines 14 and 15. The symbol, / , means “greater than”
and the Q represents quarter Q ;?Q,? Q )'Ql means that the mean achievement
scores of students in the fouzth (i.8. top) Quarter in recading was significantly
greatex than the wmean score of studeats in the third quarter in reading, and so
on. Juzt sbove the Results section toward the bottom of page 329, the investi-
gator incorrectly uses the word, “quartile”, to mean quarter. The first
quartile is 31.5, the pcint below which 25% of the scores liec. The first
quarter of scores covers the range O through 31. :
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on Achievement in Sixth Grade Social Studies."”

Francis P, Hunkins
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January 1968, pp. 326-~332

1. Do you think the title a good one? Why?

A good title for a research report will
describe the contents of that report as accur-
ately and as completely and consisely as pos-
sible. This particular study is an investi-
gation of the effects of several kinds of
questions asked upon subsequent achievement.
The written materials used and questions asked
dealt with social studies, the grade level was
sixth; relationships with reading level and
sex were investigated as well as teacher dif-
ferences and pretesét scores for students. Not
all of these elements can be easily mentioned
in a title and therefore the investigator must
choose those he comsiders most essential for
inclusion. -

Not clear from the title was that the prin-
cipal independent variable was the kind of
question asked and answer provided. A better
(but not the best) ti¢le would have been, "A
Comparison between Knowledge and Higher-level
Questions and answers on Achievement in Sixth
Grade Social Studies." But other than this
concern that a description of the manipulated
variable be given priority in the title, wve
think the title a fairly good one.

Some students objected to the use of the .
word "influence" in the title and felt that
the study was inconclusive and influence was
not demonstrated. We do not share this con-
cern because a title need not convey the spe-
cific finding, only the intended problem.
Thus, a study with a title that begins, "The
Relationship Between," might have as its
finding that there is no relationship between
the variables investigated. Aalthough titles
such as "a Study of the Influence of..." and
"An Investigation of the Relationship Between
..." would be less ambiguous, it is accepted
practice to use the abbreviated version.

l. Do you think the title a good
one? Why?

Answer:
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2. Reread the Introduction. Does this re-
search provide a test of the heirarchical
hypothesis implicit in the Bloom et al.
taxonommy? Give reasons for your answer.
(see Special Notes for a discussion of this
hypothesis.)

The study does not prove the hierarchical
hypothesis is true; nor does the investigator
claim that it dces. Since only three levels
are involved, this research can not provide
a complete test of the hierarchical nature of
all 6 levels. Further, just because the re-
search is "concerned"” with Bloom's taxonomy
does not mean it provides a test of it.
Whether the study even gives some. sypport

for it is a question about which e rts dis-
agree, Some say NO and argue that e hier-
archical hypothesis is assumed to be fgorrect

and merely used as a starting point ut
which the research is organized. Othe say
YES and argue that the results are consigtent
with the hierarchical hypothesis and thu
give some support for its validity.

A lesson to be learned from this specif}F
gquestion and answer is that a criterion for
hypothesis to be tested is the presence of dikf
which can count as evidence in support of or N
against the hypothesis., Those who answered N\

YES shculd be al.le to point out such evidence. \\

The personal views expressed by many students
that the hypothesis is most reasonable and

that the distinctions among the cognitive
levels are very important do not, in themselves,
justify the conclusion that the hypothesis

was being tested by the research.

3. Reread the Objectives section. Do you
think the overall hypothesis is a clear
and accurate statement of the hypothegis
the investigator wishes to test?

The statement is probably quite accurate,
although awkwardly phrased. We would have
preferred deletion of the ending: " ... in
relationship to..." A separate sentence could
have been added to describe these secondary
concerns. '

ERIC

IToxt Provided by ERI

Reread the Introduction. Does
this research provide a test of
the hierarchical hypothesis impli-
cit in the Bloom et al. taxonomy?
Give reasons for your answer.

(See Special Notes for a discus-
sion of this hypothesis.)

Answer:

‘Reread the Objectives section.

you think the overall hypo-
thesis is a clear and accurate
statement of the hypothesis the
investigator wishes to test?

Answer: \
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3. cont'd

We might note that the standard procedure
is to express the hypotheses in the direction
the investigator really expects them to be
true, rather than in the "null" form used.
The use of the null form is not incorrect,
but it does represent upsophisticated report-
ing, It is the substantative question (hypo-
thesis) the reader wants to know about.

4. Reread the section, General Plan of the
Study.

a) Did the investigator construct the
materials about Africa and Oceania?
Give reasons for your answer.

[
b) Were the questions used in the instruc-
tion of the multiple-choice type? Give
reasons for your answver,.

c) The investigator attempted to reduce

the influence of the teacher on the experi-
mental situation by avoiding active teacher
participation. Was this wise? Give
reasons for your answer,

a) It is true that, “...two sets of text-
type materials...," were constructed by the
investigator. However, these sets stressed
questions and must have been widely supple-
mented by other materials, primarily the text-
book. Note that: "Pupils in both treatment
conditions were directed to read designated
sections of their textbooks..." We believe
that the special instructional materials con-
structed by the investigator consisted only
of questions and answers.

b) No, at least not all the questions
used in instruction were of this type. Note
that the pupils had, "...to respond in writing
to the questions on their worksheets.”" This
suggests that students had to construct
their responses rather than simply select
their responses as it is the case with mul-
tiple-choice questions. (Do not confuse the
criterion test of achievement ([which did con-
sist of multiple-choice questions}, with the
questions asked as part of the instruction.)

o '

ERIC

IToxt Provided by ERI B

Reread the section, General Plan
of the Study.

a) Did the investigator con-
struct the materials about
Africa and Oceania? Give rea-
sons for your answer.

b) Were the questions used in
the instruction of the mul-
tiple-choice type? Give rea-
sons for your answver,

c) The investigator attempted

to reduce the influence of the °
teacher on the experimental situ-
ation by avoiding active teacher
participation. Was this wise?
Give reasons for your answer.

Answer:
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4. cont'd

¢) Yes and no. By reducing teacher parti-
cipation, the investigator can be more certain
that the differences in scores of students
using the two sets of materials are actually
due to the experimental variable, type of ques-
tion asked. We say that the study is more
likely to have internal validity. However,
the price paid for this internal validity is
a lessening of the external validity because
the study results may be reljably applied to
limited classroom practices. By minimizing
the role of the teacher we cannot determine
what the effects might be if teachers asked
the different types of questions rather than
presenting them in written form alone. The
investigator has gained control at the expense
of conducting the investigation under fairly
narrow and less typical conditions. Many
research experts argue, as this investigator
evidently does, that it is more important to
guarantee that the comparisons made are valid
even though this validity necessitates con-
fining the research to a study of less typi-
cal practices. But compromises must be made
and we certainly do not fault the investigator
for restricting the role of the teacher.

5. Reread the section, Subjects. S.

a) Note that the proportion of boys to
girls (67:60) in Condition A does not
equal the proportion (55:78) in Condition
B. bDoes this fact mean that the compar-
ison on the criterion achievement test
between gtudents in Conditions A and B is
misleading? Wwhy:

b) "Background data were collected and
analyzed for both pupils and teachers."
“hat data were collected and was it impor-
tant that the investigator analyze them?

c) Primarily for students having had a
course in statistics: On page 328, column
1, the investigator indicates that his
criterion for determining whether a back-
ground variable should be used as, ",..a
possible’ covariant on subsequent analyses

Q

Reread the section, Subjects.

a) Note that the proportion of
boys to girls (67:60) im Condi-
tion A does not equal the pro-
portion (55:78) in Condition B.
poes this fact mean that the
comparison on the criterion
achievement test between stu-
dents in Conditions A and B is
misleading? Why?

b) "Background data were collec-
ted and analyzed for both pupils
and teachers." Wwhat data were
collected and was it important
that the investigator analyze
them?
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. mont'd

of the criterion data...," is whether
pupils in the two conditions differ sig-
nificantly (in a statistical sense) on
that variable. 1Is this a good criterion
to use? Wwhy?

a) Unless controlled for in the analysis,
a comparison between all the students in the
two conditions would be misleading if boys
and girls do not perform equally on the de-
pendent variable. Since performance on the
criterion test is related to reading ability,
and since the girls in this study were reported
to be better readers than the boys, it is
not unreascnable, therefore, to expect that
on this basis boys and girls will score dif-
ferently on the criterion test. Thus, con-
dition B with a higher proportion of girls,
coyld have an unfair advantage. As it turned
out, such bias is a little concern since Con-
dition A was still judged to be superior to
Condition B in spite of the possille advan-
tage given to the latter treatment.

One way to control for these differences
is to report criterion test scores separately
for boys and girls. Another way is to weigh
equally each of the 16 subcategories. (See
Special Notes for a description of these cat-
egories.) The investigator did not indicate
the procedure he followed to handle the dis-
proportionate frequency-in-categories problem.
If an acceptable procedure for controlling the
disproportionate number of boys and girls in
the two conditions were used, then the com-
parison between conditions is not misleading.

b) Pupil I. Q. and reading test scores
were mentioned as well as (in the Results sec-
tion) some kind of pre-test. Information aboug
age, teaching experience and college degree
was obtained from the eleven teachers. Other
information concerning both pupils and teachers
may have been collected but was not reported.

Yes, it was important that such data were
collected and analyzed, especially in the case
cf the pupils. Since only eleven classes were
involved in the study, and thus gross inequal-
ities between groups possible, it is important

ERIC
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c) Primarily for students having
had a course in statistics: On
page 328, column 1, the inves-
tigator indicates that his cri-
terion for determining whether a
background variable should be
used as, "...a possible covari-
ant on subsequent analyses of
the criterion data...," is wheth-
er pupils in the two conditions
differ significantly (in a sta--
tistical sense) cn that variable.
Is this a good criterion to use?
Why?

Answer:

-~
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to know how these background variables differ
for conditions A and B. Student data are
also of value for the pupose of understand-
ing the limits of permissible generalizations.
Since the teacher influence was minimal,
teacher differences are not so important as
pupil differences.

c) This is a technical question, the an-
swer to which you are not necessarily expected
to know. Our answer is no. The criterion
which was quoted assumes, incorrectly, that
failure to reject the null hypothesis is
equivalent to establishing its truth. Merely
because the differences in reading scores
and I. Q. scores. for students in Condition A
and Condition B are not statistically signi-
ficant does not mean the two groups are iden-
tical in these regards. There is sufficient
difference between the groups which could go
- a long way toward explaining the difference
on the criterion variable. Further, the inves-
tigator fails to recognize another important
reason for including a covariate--namely, to
increase the precision (power) of the statis-
tical test. Although beyond the score of
these notes, suffice it to say that even if
the two groups were equal on these background
variables, it would still be a good idea to
employ them as covariates in order to increase
the likelihood of a true difference on the
criterion variable being detected.

6. The construction of the criterion test of
achievement is described in the section,
Collection of Data. Reread this section.

a) Do you agree that, "...only the total
achievement score was of concern in this
phase of the investigation."? Give
reasons for your answer.

b) From a pool of 59 items, 42 items
were selected and 17 were eliminated.
on what basis was the decision made to
accept an item? On what basis were the
17 items eliminated?

The construction of the criterion
test of achievement is described
in the section, Collection of
Data. Reread this section.

a) Do you agree that, "...only
the total achievement score was
of concern in this phase of the
investigation."? Give reasons
for your answer.

b) From a pool of 59 items, 42
items were selected and 17 were
eliminated. On what basis was



HUNKINS =7
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c) Do you feel that each item measured
the level of cognitive ability that was
intended? why?

d) How important is it that this classi-

fication task be done accurately? Explain.

e) Publishers of tests used to making
decisions about individuals often con-
sider reliability indices of .90 or more
as high (i.e., good) and indices of less
than .70 as poor. The investigator seems
to be unhappy with a reliability indgx
of .68. Should he be? Why?

a) Absolutely not! Although the investi~
gator may expect achievement to be better on
all questions for pupils in Condition A,
surely he must expect the most dramatic dif-
ferences to occur on questions tapping high-
er level skills. When possible, as in this
case, it is important to provide data which
relate to predictions growing out of one's
conceptualization of what is going on. Fail-
ure to provide mean and variability measures
for both groups on all subtests is a serious
weakness of this study. (In a later study
the investigator provides such data.)

. b) We are told that there was almost unan-

imous agreement on the classification of the

42 items actually included in the criterion
_'test. We are not told, however, the reasons

for excluding 17 or the original 59 items

and we can only assume that at least some of

them were eliminated because the judges could

not agree on the appropriate level.

c) We remain skeptical especially that
-the higher level abilities of synthesis and
evaluation were actually measured since it
is most difficult to devise multiple-choice
questions which truly measure these skills.
Further, since the instructional materials
were different for the two conditions, it
is possible that a single question could be
measuring at different cognitive levels for

the decision made to accept an
item? On what basis were the
17 items eliminated?

c) Do you feel that each item
measured the level of cognitive
ability that was intended? why?

d) How important is it that this
classification task be done ac-
curately? Explain.

e) Publishers of tests used to
making decisions about individ-
uals often consider reliability
indices of .90 or more as high
(i.¢., good) and indices of less~‘
than .70 as poor. The inves-
tigator seems to be unhappy with
a reliability index of .68. -
Should he be? Why?

\

Answer:
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different students because of this differen-
tial-prior instruction. For example, suppose
that a question and answer used in the instruc-

tion under Condition A concerned the evalua-
tion of a particular content area. A gues-
tion in the criterion test asking for an
evaluation of a similar area would not be as
novel a task for students in Condition a,

- and thus for those students would not be
measuring at this "highest" level (evaluation)
but rather it would be measuring lower level
skills. Just because an item contains the
word "evaluate'" does not mean that it will
necessarily measure a student's evaluative
ability. It is indeed unfortunate that no
examples of questions from the instructional
materials and the criterion test were shown
as evidence that the investigators were able

- to overcome these difficulties. “

It.is, of course, important that competent
judges be used to classify the items. One
point made above is that proper classification
requires more than competent judges. The
items cannot be classified accurately into the
categories employed in this study witheua?
knowledge of the students' prior {ust:.:zion,

d) Had subtest scores been reported, as
we suggested they should be in our answer to
6a, then the correct assignment of item to
taxonomy category would have been very impor-
tant indeed. Since only the total score was
reported and the same criterion test was given
to hoth groups, it probably wasn't important
that the six categories be equally represen-
ted and Some classification mistakes certainly

could be tolerated.

e) This is a technical question, the
answer to which you are not necessarily ex-
pected to know, Our answer is NO. A high
reliability coefficient is not required for
a criterion measure in a research study com-
paring groups. Here's why. High reliability
assures us thit differentes ifi testescores
are not due to measurement errér. Unless
a test has high reliability, then differences
in an individual's test scores (used to measure

ERIC
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"gain" or to determine his relative strong \
areas) may be due to measurement error. In \
a research study comparing groups, what are
being compared are not the differences between
two individual scores but rather the differ-

" ences in means, each based on the scores of

- If a test consistently gives systematic errors,

‘many individuals. Although any one score

may have measurement error, -the "too high" and
"too low" errors will balance out over. many
people, leaving us quite confident that this
mean ssgre is fairly free of measurenent

error. That is why we can tolerat«¢ a lower
reliability in the measures we use in research
studies. The value of .68 reported by the in-

vestigator is quite acceptable. ~

7. Reread the section on Experimental Mater- \
ial and Procedure on pages 328 and 329.

a) At the top of page 329, the investi- -

gator indicated that it was important that
the unit to be studied be one about which
the subjects did not have "...abundant
prior knowledge." Do you agree? Give
reasons for your answer,

b) " ste that 47.53% of the questions used
in Condition A were in the analysis and \
evaluation categories; in Condition B \
87.38% of the questions were in the know \

ledge category. Alternatively, the

**Reliability mearis consistency of measurement. ‘

i.e., errors which are consistently too high
or consistently too low, then we say the test
is invalid, but still it can be reliable. Un-
reliability occurs because of random measure-
ment errcrs, which, if averaged over enough
people (or over many test items) will balance
out. Means of many scores (or very long tests)
are usually very reliable.

N

Reread the section on Experimen-
tal Material and Procedure on
pages 328 and 329.

a) At the top of page 329, the
investigator indicated that it
was important that the unit to
be studied be one about which

the subjects did not have "...
abundant prior knowledge."” Do
you agree? Give reasons for your

answer. '

b) Note that 47.53% of the qLes-
tions used in Condition A were
in the analysis and evaluation
categories; in Condition B 87.38%

.0of the questions were in the
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investigator could have had all the ques-
tions in Condition A in the analysis and
evaluation categories and all the ques-
tions in Condition B in the knowledge
category. Would this have been an improve-
ment? Why?

'c) Was the readability analysis a wise
thing to do? Explain,

d) Is it possible to compare the content

of the guestions and answers used in the
instruction to the criterion test ques-
tions? If not, is this inability a serious
shortcoming? Give reasons.

/1 a) Yes, we feel it was wise for the invés-
tigator to select a topic about which the.
students did not have abundant knowledge, Our
reason is that using such a topic insured that
the question and answering procedures would
have a chance to make a difference because
there were still many things the students
could learn. 1In other words, if students

. already knew a great deal about a topic leav-
ing little to learn before the study began,
then ong¢ procedure of instruction could not
be expected to result in more learning than
the other procedure. A second reason is that
-when students have different levels of prior

" knowledge about a subject, it is diff1cu1t to
construct items wihich will measure at the

same cognitive. level for all students. (Recall
our answer to question 6c¢.)

Many students answered YES for a reason
different from the ones we gave above. They

felt that the students in the study with prior

' knowledge would have an unfair advantage and
another extraneous factor would be introduced.
This would certainly be true, but it should
not be a cause for concern unless it is sus-
pected that the students in one of the two
grohps had, on theaverage, more prior know-
ledge than the other group.

knowledge category. Alter-

natively, the investigator
could have had all the ques-
tions in Condition A.in the
analyszs and evaluation cate-
goeies ‘and all of the questions
in Condition B in the knowledge
category. Would this have been

‘an improvement? Why?

c) Was the readability analysis
a wise thing to do? - Explain.

d) Is it possible to compare the
content of the questions and an-
swers used in the instruction

to the criterion test questions?
If nct, is this inability a ser-
ious shortcoming? Give reasons.

Answer :
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Other students answered question 7a NO
and remarked that knowledge of some facts is
important for without such knowledge the stu-
dents in the study could not be expected to
analyze and evaluate. This is true, but the
issue is not whether the students in the study
should have this information (they should)
but whether they should be given this infor-
mation before they are exposed to the instruc-
tionalmaterials.

b) Before giving our answer to Question
7b, note that the kinds-of-questions-asked
represents, in this study, the variable which
is under the control of the investigator--the
variable beinghmanipulated. 1In appraising
the work of oz;Lrs, pay particular attention
to the levels or conditions which are being
used. The results depend upon it.

If it is true that asking higher level
questions really makes a difference, then the
alternative distribution proposed involving
100% or 0% in a given category, would give
the investigatour the best chance to discover
differences between conditions. As one sfu-
“dent put it, to do otherwise would, "...water
down the effactiveness...,” of the experimen-
tal treatment.

On thé other hand, the ratios of the dif-
ferent kinds of questions the investigator
chose to compare ar: more typical of what cne
would expect to find in existing materials
(or in the questioning patterns of teachers)
and what one would hope tc find in materials
that emphasized higher level questions. We
personally approve of the investigator's de-
cesion to make the bulance of question types
more closely resemble present and sound prac-
tices rather than to use conditions as dif-
ferent as possible. Clearly, use of either
distribution is justified,

c) Yes, to conduct a readability analysis
was a wise decision, although reporting read-
ability data separately for the two groups
would have been preferable. The readability
analysis would have been important had the

ERIC

IToxt Provided by ERI



HUNKINE

7. cont'd

investigator failed to find différences in
favor of Condition A. If that had occurred,
one explanation for finding no differences,
namely that the reading materials were too
hard, could be ruled out by the fact that

the mean geading level was within the range
of fifth and sixth grade pupils. As one
person answering question 7c¢ put it, the read-
ability analysis, "...knocked out the possi-
bility of massive inability to comprehend the
questions."”

Further, if Condition A students had not
done better than the other students, we might
have wondered if the higher level questions
and answers were more difficult to read. The
plausibility of this explanation could be
assessed by having readability figures shown
separately for materials used in Conditions
A and B,

Notice that a reading difficulty index
was computed for the answers as well as for
the questions. This alerts us to “he fact
that the answers are, in all probability,
more than cryptic responses and that by
providing answers, additional instruction
must have been given. The implication of
this will be evident in the answer to the
next question.

d) Nc, we are not told how similar the
questions asked in the criterion test were to
the question. and answers given in the instruc-
tion. This omission §s probably the most
serious shortcoming of the study. We know
only that during instruction different ques-
tions and answers were given to the two dif-
ferent groups. It is extremely difficult, if
not impossible, to choose criterion test
items upon which these differences in the
instructional materials had no bearing. The
fact the investigator does not mention this
problem and report in detail how it was circum-
vented is a serious weakness. It suggests

ials (and especially in the answers provided

ERIC
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which were admittedly more complicated {p. 330,
column 1) in the cas¢ of the evaluation and
analysis guestions than tlic knowledge ones)
rather than by the practice cf answering anal-
ysis and evaluation questioris alone.

8. Reread the section, Analysis of Data, page
329. Do you approve of using sex reading
achievement as adaitional variables in
the analysis? Why?

Yes, inclusion of these variables helps
to determine the generalizability of the find
ings. Because there was presumably little
interaction between these variables and the
treatment variable, it means that the differ-
ences between the scores under the two condi-
tions seemed to be about the same for both
sexes and across the reading groups. If, for
example, the higher level questions and answers
were relatively less effective with poor
readers this would show up as an interaction
between treatment and reading. By including
reading and sex as variables in the analysis
t investigator could identify the limits

o the generalizability of the results in
these respects.

It was also important to include these
two variables because they were explicity men-
tioned in the statement of the hypothesis of
the study (p. 327) .nd, thus, a complete test
of this hypothesis requires their inclusion.

Some students made a good case in suppert
of inclusion of one of the two variables. A
separate analysis by sex was deemed necessary
because of the difference in boy/girl ratios
in the two treatment conditions. Others
argued that the reading variable was very im-
portant to include because of the suspected
relationship between reading and performance
on the criterion task.

8. Reread the sectioun, Analysis of
Data, page 329, Do you approve
of using sex and reading achjeve-
ment as additional variables in
the analysis? Why?

Answer :
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9. Reread the results section on puges 329 9. Reread the results section on
and 320, including Table 1. (You may pagec 329 and 330, including
wish to review the Special Notes regard- Table 1, (You may wish to re-
ing the interpr.tation of Table 1). view the Special Notes regard-

ing the interpretation of Table
a) Note tha*% 2t th: very bottom of page 1))
329 tho 1avectigator reters to pre-achieve-
ment scorcs. Did he evar rerort how thesg a) Note that at the very bottom
scores were obtained? Regardless whether of page 329 the investigator
or not he did so, dc you think it was a refers to pre-achievement scores,
good idca %o obtein such scores and once Did he ever report how these
obtained, should they l.ave been used? scores were obtained? Regard-
Why? less whether or not he did so,
do you think it was a good idea
b) Find the number 9.85 in the F column to obtain such scores and ance
of Table 1. 15 the cifference in meam obtained, should they have been
_—-Scores for students in the two treatment! used? Why?
groups statistic911y significant? Here's
a question you may not know the answer to. b) Find the number 9.85 in the
poes the number 9.5, by itself, indicate F column of Table 1. Ig the
which treatment group performed better? difference in mean scores for
students in the two treatment
c) Does the inwvestigator ever indicate tha groups statistically signifi-
numerical value of the differences in cant? Here's a technical qQues-
prean scores for students in the two treat- tion y "u may not know the answer
mznt conditions? 1f so, what is it? If to. Does the number 9.85, by
not, should he have done so? itself, inlicate which treat-
rent group performed better?
a) The pature of the pre-achievement scores

was not specified. 7They could have been pre- ¢) Does the investigator ever

vious achicevement grades in social studies, indicate the numberical value

They could have been scores on the criterion of the differences in mean scores

test a3ministered L :fore the textbook and for students in the two treat-

spucial materials were used., If the latter ment conditions? If so, what
is the case, therc is = slight danger that is it? 1If not, should he have
seoing the critericn test ahead of time would done so?

be of greater hclp to studentd in one condi-

tion than in the othcr. The investigator did Answer :

nentioi on pace 328, nowever, that the read-

ing and 1. Q. scores were not used as the

covariates; that is, *+hey were not used as

the pretest,

Once the pre-achievement scores were

obtained, it was a good idea to adjust the

criterion scores ~n the basis of differences 7

on the pve-achievement scores not only to //

equate the groups, but (as mentioned in L

aaswer to Question S5c¢) to give greater power

Q
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to the analysis. We find it strange that
the investigator did not tel)l us how the two
groups differesd on these pre-achievement var-
iables or describe them more clearly.

b) This F number, as indicated by the
**footnote, szénifies that the means for the
two treatment groups are significantly dif-
ferent. The so-called F test, however, does
not indicate which group scored higher but
only that the differences could not reason-
ably be accounted for by chance alone. We
have to look at the m2zan values to find out
which group did better. 1In this report, we
must rely on the statement in the text that
Condition A pupils performed better.

c) A surprising deficiency is the failure
to report the criterion means f{or the two
groups. We don't know if the difference in
means is large or small. To find statistical
significance in mean differences is only the
initial step in a proper interpretation of a
research study. If the difference were as
much as 1/2 a standard deviation (a varia-
bility measure like the standard deviation
should also have been reported) the difference
would have impcrtant practical implications;
if the difference were only 1/100th of a
standard deviation, even though the difference
was statistically reliable, it would lack
much practical significance., The magnitude
of the dAifferences should definitely have
been given.

*+ Note that the number 10.0S5 in Table 1 is
not the difference in group means. Rather,
it is the result of an intermediate calcu-
lation in the analysis of covariance.

10. Reread the discussion section. column 1,
page 331. The investigator indicates that
this study suggests the following: that
questions requiring analysis end evalua-
tion, " .stimulated individuals to util-
ize general viewpoints regqgarding the
information embedded in the task."; forced
“mental juggling" of the materials; led

ERIC
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10.

Reread the discussion section,
column 1, page 331. The inves-
tigator indicates chat this
study suggests the following:
that questions requiring anal-
ysis and evaluation, “...stim-
ulated individuais i{v utilize
genefal) viewpoints regarding the
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to greater “,..interaction with the mater-
ials presented," and have the potential,
"...to make pupils uneasy.* What evi-
dence supports these suggestions?

None that we know of. It is true that
students given the greater propertion of
© "analysis"™ and "evaluation” questions and
answers performed better on the criterion
teat. But the study was not designed to deter-
mine how this superior performance came about.
The statements of the investigator quoted by
us in Question 10 represent admitted guesses
on his part o£ changes occurring inside the
student rather than assertions based on re-
ported evidence. It is quite acceptable for

investigator to report his speculations as
long as they are clearly labeled so that the
reader can recognize them as unsupported views.

1. Assume that the research were redone so
as to overcome the criticisms mentioned
earlier and that similar findings in
favor of Condition A resulted. Wwhat
limitations would still remain to this
single study which would prevent one
from generalizing with confidence that
questions of higher cognitive levels
generally stimulate higher achievement?

The study investigates one topic, in
one subject area, for students in cne grade,
from one surburban school system. Further,
it is limited to written self-instructional
materials and we don't know if the findings
would hold up for the situation in which
teachers ask the same questions. Further,
only achievement immediately after study was
measured. Of more importance is the long-
term impact as measured by a delayed post-
test. A single study cannot have universal
applicability. This study did look at both
sexés and various reading levels. We do not
fault the investigator for not including more
topics and delayed post-testing, etc. We
only mention these "extensions” to alert
you to those situations to which the results
might not apply.

information embedded in the
task."; forced "mental juggling™
of the materials; led to greater,
"...interaction with the materials
presented,"” and have the poten-
tial, "...to make pupils uneasy."”
What evidence supports these
suggestions?

Answer:

11,

Assume that the research were
redone so as to overccme the crit-
icisms mentioned earlier and
that similar findings in favor
of Condition A resulted. What
limitations would still remain to
this single study which would
prevent one from generalizing
with confidence that gquestions

of higher cognitive levels gen-
erally stimulate higher achieve-
ment.

Note: If you are intexested in
reading a review of the research
on the effect of questions on
learning, see the December 1970
issue of the Review of Educational
Research.

Answey :



Appendix VI
Dolores Durkin

Children's Concepts of Justice: A Cauparison
4ith the Piaget Data

Cihild Development, 1959, 30, 59-67




CHILDREN'S CONCEPTS OF JUSTICE: A COMPARISON
HITH THE PIAGET DATA

Dolores Durkinp
Child Development, 1959, 30, 59-67

QUESTIONS
Appraise the educational sianfficance of the study. In this con-
text, by educational significance we mean the import for those
responsible for the education of children and what they might do

as a consequence of the assertions established hy the stddy.

Give your critical appraisal pro gnd con concerning how well the fnvest-
igator has accomplished the first named principal purpose for the study
(as indicated in the Special Notes). Evaluate the adequacy of the
design (subjects, interview procedure), appropriateness of the analyses
(categorization scheme, statistical tests), and the validity of fhe
interpretations and conclusions (of both the Rampert and the present

studies).

Nete the second purpose foi the study (as indicated in the Special
Notes). Briefly evaluate how well this purpose has been accomplished.

Pay particular attention to the investiqator's notion of intelligence.



CHILDREN's CONCEPTS OF JUSTICE: A COMPARISON
WITH THE PIAGET DATA

Dolores Durkin
Child Development, 1959, 30, 59-67

Spe.ia Notes

introductory Section:

The investigator has indicated two principal purroses for the
present study. The primary purpose is, using American children, to test
Piaget's empirical claims that children up to about 8 years of ame typically
appeal to adults to redress wrona and to provide appropriate punishment:
that from 8 to 11 they shift to an equalitarian notion of justice char-
acterized by reciprocity (an eye for an eye): and that from 11 or 12
onwierd they associate reciprocity with equity (retribution takes account

of circumstances).

A second purnose of the study is to investiqate whether intelli-
gence, rather than chronological age, is the significant factor in the
development of a child's concepts of justice.

Description of Piaget's Study:

A :horough critical aporaisal of a research report requires
familiarity with the context out of which the study comes. This is especially
true of the present study which has as its focus a comparison with the
research results from another investigation. The experiment being repli-
cated was actually conducted by M1le Rambert, and reported by Piaget in his
1932 book, The Moral Judgment of the Child. The results of that study which
most relate to the Durkin paner may be found on paae 302 of the Piaget book

and are shown below.

PERCENT OF GIRLS AND BOYS RESPONDING IN VARIOUS
CATEGORIES TO THE QUESTION, "IF ANYONE PUNCHES YOU, WHAT DO YOU DO?"

N = 167
™t 15 naughty”™ Give back the same  Give back more ~ Give back less
Age Girls Boys Girls Boys Girls Boys Girls Boys
6 82 . 50 18 37.5 s 12,5 -- - .
7 45 27 a5 27 10 46 - -
8 25 45 82 22 g 33 25
9 14 29 99 57 - 1 57
10 —- 8 20 54 - 3 8o 7
1 - - 33 3 -~ 3 7 38
12 cee e 22 67 - 10 78 23




The table can be read as follows: 82% of the responses of giris,
age 6, were cateqorized as "it is naughty": the remainina 18% were placed
in the category, give back the same. The children did not say "it is naughty”
as a direct response to the question, "what do you do?" It is only when
asked additional questions such as, "do you hit back?", that the child
might respond, "it is naughty." Some children did say they would tell
someone in authority as their first response to the "what do you do?" ques-
tion. In such cases the determination of which of the four categories to
use depended upon the children's replies to further duestions.

On the basis of the above data and the transcriptions of the

complete interviews, Piaget concludes that:

...the children who do not hit back (most of them are from

the younger ones), are nrimarily submissive children who rely

upon the adult tc protect them and who are more anxious to

resnect or make others respect the orders that have been

received than to establish justice and equality by methods

annropriate to child society. As for the children vho hit

back, they are far more concerned with justice and equality

than with revenge pronerly so called...Among those who aive

back more blows than they receive there is, of course,

a combative attitude, which qoes beyond mere equality: but it

is precisely this attitude which diminishes with age. {p. 30%)

Statistical Analysis of Durkin's Study

The author makes extensive use of chi square statistical procedures to
test several hynotheses. In each one, the investigator is comparina the observed
frequencies of responses to those expected on the basis of a chance distribution
of responses or those expected if the variables of interest were not related.
When the discrepancies between observed and expected frequencies are large (as
evidenced by a large humerical value for the chi square statistic) the .
hypothesis of chance distribution or no relation is rejected and support is
evidenced for a nonchance, or statistically siagnificant relationship. The end
product of a chi square test is a probability (p) of obtaining discrepancies
between observed and expected frequencies as larage or laraer than those found
in the study. A small probability of gettina such larqe discrepancies (in this
study, small is 5% or less) is the criterion for rejecting the chance relation-
ship hypothesis and for claiming statistical signifiggnce.

Page 62. last paraaraph. This paragraph describes the results of
three chi square tests. The set-up for the test for arade two is shown below.

Authority Aaression Other
) Observed 15 8 5 28

Expected (9 1/3) (9 1/3) | 9 1/3)| 28




€

the numbers 15, 8, and 5 are taken from Table 1: the numbers in parentheses
(9 1/3) are the expected frequencies. Under the chance distribution hypothe-
sis, the 28 second qraders Would be expected to gqive responses in the three-
categories equally, or 28/3 or S 1/3, responses in each. The end product
for this 2nd grade significance test is reported at the end of the para-
graph as ".05< p <.10". The symbol, & means "less than". Thus, the dis-
crepancies between the actual frequencies and 9 1/3 could be expected to
happen by chance alone between 5 and 10% of the time. By the 5% criterion,
these discrepancies were not statistically sianificant.

Page 63, first paraaraph. Here is described the second use cf the
chi square test. The set-up is shown below. The expected frequencies
" under the hypothesis of no relationship between age and kind of response
are shown in parentheses.

Grade
2 5 8

Tell i

Authority 15 (15.2) 13 (20.7) 27 (19.1) 55
Return

Agression 8 (7.5) 15 (10.2) 4 (9.4) 27

Other 5 (5.3) 10 (7.1) 4 (6.6) 19

28 38 35 101

no relationship means thaf the ratio of 2nd, 5th and 8th graders giving each
of the three kinds of reasons will be the same. The discrepancy between
observed and expected tfrequencies is very unlikely if there were no relation-
ship in some hypothetical larger ponulaticn as evidenced by the probability
figure between 1/2 of one percent (.005) and 1% (.010).. The no relation
hypothesis is thus rejected and the results are statistically significant.

Page 65, footnote 3. The probabilities computed from a chi
square test are only approximate. Ithen the expected frequencies are not
too small (say, all morc than 5) the anproximation is extremely good. In
goodnote 3 the investigator is saying that when the responses were spread
over more categories, the theoretical (i.e., expected) frequencies for these
cateqories were too small to permit accurate estimates of the des‘red

probabilities.




CRITIQUE

' DURKIN, DOLORES. "Children's Concepts of Justice: A Comparison with the
Piaget Data," Child Development, 1959, 30, 59-67.

Educational Significance

Question

1 The educational sianificance of a study dealina with children's
concepts of justice should be clearly evident. Elementary school years are
usually seen as a time when cbildren Tearn to cope with agression by learning
standards of fairness to apply to interpersonal conflicts. Elementary school
teachers ‘are expected to be able to understand these conflicts and to aid
pupils in developing appronriatc standards of conduct. A commonly-held
assumption in teacher education as well as developmental psychology is that
studies of child development help determine teachers' expectations of!
children of different ages and abilities. - It could therefore be easily
assumed that studies such as Durkin's would have educational significance.

2 One student reader asked, "How can we focus on ways to teach child-
ren until we first focus on children?" This question assumes that descriptive

; studies of what is the case sets limits on what teachers ought to do. Thus, /
if descriptive studies shox that, say, eight-year-olds have not yet developed 3}
certain woral concepts of, say, autonomy, then teachers shauld not try to
teach them these new ideas. In one sense, of course, a child must crawl
before he can walk. Some things do come before other things in the develop-

’ ment of a child. The assumption of the stages of development underlies much
of Piaget's work. But information about what children "naturally” learn

in the course of their development does not overlap completely with what

tbey might learn under conditions of schooling. Teachers intervene in '

"natural™ development. . Trus, we see that the significance of the Durkin study

(and others ‘1ike it) for teachers is considerably less than what we might

at first suppose. The Durkin study does not give evidence dr advice to®

teachers about what they might (positively) do with children in teaching

them about proper responses to actual or threatened physical agression.

3 After readina ‘paragraph two. one student reader complained that
it is wrong to criticize the author for failing to study the teaching of moral
concepts. After all, "Isn't it unfair to criticize a work_for sometﬁing the
author did not intend?" It is unfair, or rather, inanpropriate, to confuse
a criticism of the author's intentions with & criticism of other points. )
Clearly any work has an audience beyond the audience for which the auther
intended the work. That the author may not have intended the work for
teachers does not mean that the work cannot be criticized from the point
of view of teachers and teaching..

¥ ’ 4

4 Another student reader defended the significance of the study
another way. She wrote: "Piaget has proposed a theory in chiid develop-
ment which is quite well known. This study has educational significance
because Piaqet has earned the attention of educators. Any attempt tc expand
upon or reconfirm his findingsgis important.™”

-
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He agree in part. We commend the attempt to rework ideas in one
culture (American) which have earned recugnition in another culture.
Because of contextual considerations, studies done in one place need to
be redone in another place if they are to be utilized there with confidence.
Mevertheless, just because a study related to Piaget's work does not auto-
matically confer significance on it. Everythina depends upon what the study
asserts about the significant phenomena of interest.

A reader who thought the study lacked educational significance
wroté as follows: "This study reports the obvious, namely that older
children grasp conceptual complexities younger ones don't. Educators do
not need this point demonstrated.” There are some not-so-obvious things
to say about the obvious.

The obvious is usually the conventional, when it comes to
educationa\ matters, and the conventional usually has aspects of both
right and wrong.

: Secondly, what seems obvious at the end of an inquiry might not
have been so obvious at the beginninq. Presumably any inquiry i{s an attempt
to find something out that is at least scmewhat in doubt. If we really
knew for certain in the beginnina of an inquiry what we wanted to know by
the inquiry, then it is not likely that we would undertake the study.

Consider this table:

~ RANKIN
BEGINMING OF INQUIRY* END OF INQUIRY SIGNIFICANCE
Conventional Jisdom Conventional llisdom Reaffiymed 4th
Conventional Hisdom™~  Surprisina (new) Resuits Ist
Puzzling Phernomena Conventional !{isdom Reaffirmed 3rd

Puzzling Phenomena Surprising (new) Results SR 2nd

*Research does:not necessarily have to begin at efither of these
two’ starting points. It can begin in theory, for example. This table reflects
only one way to look at the question about research into the obvious.
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10 Our significance rankings are arguable, of course. HNevertheless,
to take the first case, simply to reaffirm what everyone already knows is
perhaps of only mild interest to efther practitioners or researchers. To
obtain the highest ranking of the four possibilities one must begin with
the convestional and hope to find out something which is surprising to
both practitioners and researchers, The third case ranks fair, in our
Judgment, because it begins with something puzzling ard reaffims a
portfon of the ambiquous conventional wisdom; we now know which horse to
back in the ordinary races of the day. The fourth case ranks high because
we find out something we did not know about something which had been puzzling
us.

n Thus, although we agree with the reader mentioned in paragraph six
that the findings are what one would expect and therefore the study has
Vi{mited educational sianificance, at the same time we support occasional
“high risk” studies because from such investiqations high levels of educa-.
tional sianificance ‘can result.

12. The educationa) siqgnificance of the research problam is discussed
in paragraphs 1-5 and, in paragranhs 6-11. Consideration {s given to the
significance of the research findings. One can also assess the sfanificance
of research as condycted and ask wgeiher the actual study contributes signi-
ficantly to the solufion of the research problem, as defined by the investi-
gator.

13 ttetaphorically we may say that any inquiry is only a beam of
light on a vast, clouded and perhaps dark area of interest. No beam of
Tight will illuminate the whole area:; thus, any single study has to be
less than comprehensive. Granted the necessity to 1imit any study, special
care must be taken to see that the actual study is not too small (only
a pinhole rather than a beam of light). For reasons discussed above and
subsequently, tve think the Durkin article is more like a pinhole than a
beam of light in its educational significance.

Ouestion 2: Purpose 1

Adequacy of thg Design.

18 Subjects. Since all the subject children came from the same
~ community and school, the investigator may safely claim that the differences
in responses observed are not the result of broad environmental differences.
Since the envirormental factors have been equated, the observed differences
>"\)nost likely reflect age differences although some underlyfng factor (such
;Zas intelligence) cannot be ruled out as at least partially responsfble.

15 \ thatever its advantaces, the use of such a small and homoaeneous
sample makes generalfzation to other U. S. school children hazardous. Age
diﬁferences in responses for this single schpol may not be similar to those
onewwould find in otber schools or other communities in the United States.
For;example, we do not know the “rules® of the school and teachers regarding
fighting and other forms of aqression, rules which might have a disproportionate
{fofluence on the children's responses.

1
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The investiqator wishes also to test for cultural differences by
cemnaring the responses of her samnle of children with those made by
the children used in the study reported by Piaaget. The latter were des-
cribed as coming "from the poorer parts of Geneva (Svwitzerland)." At least
five characteristics of the samnle as described prevent an adequate comparison
for these cultural differences: a) the two samnles (from Piaaet, from
present study) were selected rouahly 30 years apart and thus time as well as
culturai determinants are fnvolved; b) the samnle used in the present
study is a homogeneous one and may not be renresentative of American culture:
c) the sample used fn the present study is from a rural community whereas
the earlier study employed urban (Geneva) children--thus the differences
may not be strictly cultural: d) the oldest children used in the sample
renorted by Piaget were 12, whereas in the nresent study the oldest aroup
had a mean aqe of aimost 14--thus differences in response could reflect
aqe differences: e) althouoh residents are nlaced as "poor,” "averaqe," or
"rich,"” ve do not know how, for examnle. the resources of the family of an
“average" child of the present study compared with the resources of the family
of a child used in the study reported by Piaget.

The fact that the differences in sample may be multi-dimensional
and not purely cultural, is nrobably not as serfous a weakness as the
above discussion would lead you to believe. One asnect of Piaget's
moral theory is that the chanaing responses reflect a basically aenetic
development. Thus, if the investigator notes substantial discrepancies
in the responses of the two samples of children, the aenetic dev elopment
position is weakened--a findina of some theoretical imnortance.

Interview Procedures. Differences between the two samples are to
be exnected because a nurpose of the study was to replicate the findings of
Piaget with a different type of child. But differences between the studies
in the interview nrocedures clearly make any valid comparison between the two
studies unlikely and represent a serious weakness of the study.

One modification the nresent investigator made in the interview
nrocedure is fn the inftial question asked. The investioator asked the
child what should Vann do. In the Rambert study reported by Piaaet, the
child himseT¥ was asked what he does do. Mot only is the question more

detached than the other because 7t involves two fictional children, but should do

is substituted for does do. These modifications might make a considerable
difference in the responses. (Once the investigator decided upon fictional
names, the use of rarely used.names like Vann and Bennett was a qood strateqy
since it reduced the likelihood that the responses would systematically

be affected by the characteristics of a real Vann or Bennett known to the
children. ‘Ye are assumina the names Vann and Berinett are rare in this
context. )

A second modiffcation in the procecure is the avoidance of the
*clinical method.* Recall in the special notes that, in the earlier study,
much inquiry took place after the child's ‘nitial response. Indeed, it
was the responses to these later, more orobina questions which determined
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the response cateaorv for the child. The present investicator restricted
herself to a sinale question, except in one case when an eye-for-an-eye
response did promnt her to provide a foilow-up question.

Anyone who trieg to replicate a Piaaetian experiment faces a real
problem because Piaget's experimenters aro trained in the "clinicail
method" and routinely conduct a short inquiry into the meaning of a child's
answers to any standardized question. In many cases not even the initial
question is standardized. A aood case in noint is the study being repli-
cated by the investiqator.

As we noted, the investiaator has modified the procedures, no doubt
in the interest of objective reportina and to avoid the "clinical method."
This modification, however, was made at the nrice of losing any valid basis
for comparison with tha earlier study. It is unfortunate that the investi-
gator does not mention any of these problems, but instead conveys the
impression that she merely replicated the earlier exneriment using a differ-
ent cultural groun.

Somewthat parenthetically, we might add that had the investigator
not wanted merely to renlicate the earlier work, but rather had wanted to
study the develonment of the concept of justice in the best way possible,
then other nrocedures of qathering data should obviously have been consi-
dered. For example, what a child says he would do when speaking to an
adult may be quite different from his actual behavior. Some check for
such a discrepancy miaht be included. Further, the single question focuses
on too narrow a ranne of the factors involved in making a moral judament
and concerns itself with only a sinale aspect of justice. Other factors
might be investicated. However, becauie the purnose of the present study
was replication, we do not fault the investiaator for not including such
extensions in her data ocatherino nrocedures.

Appronriateness of the Analyses.

Cateqorization of the Resnonses. Even a cursory aqlance at the
special notes accompanyina the article will reveal that the investiaator
used a catenorization scheme different from that emnloved in the earlier study.
This permits at b&st onlv a rouah comparison of the data from the two studfes.

i/

Once the decision was madz2 *o dron Rambert's classification system
(presumably for a systen believed to be more objective), it seems to us that
a finer arnd more nroductive set of cateaories could have been established.
For example, we believe ihat the tollowing cateaories would have been pre-
ferable: a) tell authority, b) retaliate. c) conflict, with resolution in
direction of tellina authority, and d) conflict, with resolution in direction

of retaliation.

Finally, we note that the interviews were tape-recorded. t‘fe
wonder why individuals ignorant of the respondent's age were not used to
cateaorize the responses. Such a procedure would quard aaainst at least
one formm of exnerimenter bias.
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Statistical Tests. Although admittedly a minor noint, we fail to
see the purpose of the statistical test menitioned at the bottom of paae 62
and interpreted in some detail in the special notes. The question being
tested is whether, for a aiven arade, the responses tend to pile up more
in one 6y two cateqories than would be expected if the probability of assian-
ment to the three cateqories were equal. Failure to find sianificance (as
was the case for 2 of the 3 grades) could be interpreted to mean that there
is no model response for a geade level and that it would be misleading to
say that such and such a qrade level child is characterized as beina fn one
or more cateqories. OBut such an interpretation was not gi ‘en by the investi-
gator. o

chi square analysis. The chi square test measures only the discrepancy
between actual and expected frequencies and does not take into accaint the
order or pattern in which the discrepancies occur. Thus, for each &zggthe-
tical layout shown below, the chi square test will give identical results
even though the direction of the effects is different. As before, expected
frequencies are in parentheses.

N\
A more serious problem with the statistical analysis rel:?es to the

» Layogt (a) 8 ? %ayout (bg

[ a(6) | 6(6) | 8 (6) ‘ 8®6)| 6 (6) | 4 (6)
Layout (c) o 5 Ag&fyout (%)

6 (6) | 4 () | 8 (6) (8 6) | 4 (6) | 6 (6)

Since the investigator is hypothesizing a specific direction or trend (linear
with age) and, after seeinqg the data a curvilinear trend, statistical tests
which would be more powerful in detecting such trends should have been used.
In ot?er words, the statistical analyses employed should match the research
question.

Finally, we wonder why the investigator: a) did not andlyze her
results by sex in view of the sex differences evident in Ramberi's data: and
b) went to the trouble to place each child into one of three categories of
economic status when no analysis was conducted by level of economic status.
The analyses performed by the investigator are not incorrect: they are merely
incomplete.

validity of the Interpretations and Conclusions.

Internretation of Rambert's Data. In speakina of the earlier study,

et e

the investigator writes: ‘"They generally proposed two quite different solutions.

Younner subjects favored reporting to an authority person; older subjects,
a return of the aqgression." (p. 59). Piaget never reported a specific
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'27. Statistical Tests. Although admittedly a minor noint, we fail to
ses the purpose of the statistical test menationed at the bottom of page 62
and interpreted in some detail in the special notes_—-The qyestion beina
tested is whether, for a aiven arade, the responses téhd to'nile up more
in one or two categories than would be expected if the probability of assian-
:2nt to the three cateqories were equ§l. Failure to find sianificance (as

s the case for 2 of the 3 grades) could be interpreted to mean that there
is no model response for a grade level and that it would be misleading to
say that such and such a grade level child is characterized as being in one
or more categories. But such an interpretation was not gi -en by the investi-
gator. .

28. A more serious problem with the statistical analysis relates to the
chi square analysis. The chi square test measures only the discrepancy
between actual and expected frequencies and does not take into account the
order or pattern in which the discrepancies occur. Thus, for each hypothe-
ticel layout shown below, the chi square test will give identical resulits
even thoush the direction of the effects is different. As before, expected
frequencies are in parentheses.

2 Layogt (a) 8 2 gayout (9&
4 (6) | 6 (6) | 8 (6) 8(6) | 6(6) } 4 (6)
)
Layoug (c) " B gfyout (ﬂ?
6(6) | 46) |86 8 (6) | 4(6) |6 (6)]

Since the investigator is hypothesizing a specific direction or trend (Vinear
with age) and, after seeina the data a curvilinear trend, statistical tests
which would be more powerful in detecting such trends should have been used.
In ot?er words, the statistical analyses employed should match the research
question,

29. Finally, we wonder why the investigator: a) did not analyze her
results by sex in view of the sex differences evident in Rambert's data: and
b) went to the trouble to place each child into one of three categories of
economic status when no analysis was conducted by level of economic Status.
The analyses performed by the investigator are not incorrect; they are merely

incomplete. .

Validity of the Interpretations and Corclusions.

30. Internretation of Rambert's Data. In speakina of the earlier study,
the investigator writes: “They generally proposed two quite different sclutions.
' Younner subjects favored reporting to an authority person; older subjects,
' a'return of the aggression.” (po. 59). Piaget never repor;ed a specific

U.
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~
oercentage of subjects who replied that they would tell an authority,
althouah in other contexts he does describe the early neriod of the child's
moral development as being marked by a submissive attitude to authority.
So, although it is not unreasonable for the investigator to suagest the trend
above, it is not an accurate rendering of Pifaget's report of Rambert's
experiment itself,

On page 64 the investiaator quotes Piaget.as saying that, “children
maintain with a conviction that qrows with their years that it is strictly
fair to give back the blows one has recefved." This statement, which {s
repeated in a different form in conclusfon 1 (p. 66), fs not an accurate
summary of the Rambert data and the investiqator should have been more
critical of Piaget's interpretation. For aqirls, this ontion of strictly equal
retaliation declines with age in favor of under-retaliation (see the table
in the specfal notes section). For boys, there is an increase in equal
retaliation resnonses but:the trend is not at all clear.

Interpretation of the Bata from the Present Studv. One objection
to the data analyses in the present\study has already been mentioned: the
chf square test is inadequate to test the sianificance of the linear hypothe-
sis stemmina from Rambert's data and the curvilinear hynothesis suqaested
by the findinas of the nresent study.

One interestina finding reported by the investigator is that
although both 2nd araders and 8th qraders favor tellina an authority, their
responses are not identical--8th araders think more about it. It is too
bad that the fnvestiaator describes onlv a sinale fnterview to illustrate
this difference. A different cateaory system, such as the one we proposed
earlier, would have made nossible a more nenetrating and nrecisé set of
conclusions. Except as noted above, conclusions 1 through 3, dealina with
the first purpnose indicated for the study, seem to us to follow from the
data reported.

Question 3: Purpose 2

The investiqator has qiven no reason for expecting intelligence
to be related to the develonment of a concept of justice. Since justice is
a social concept, we suspect that a case couldibe made for expecting many
other correlates of moral judament development more worthy of investigation.

Once the decision was made to relate intelligence to moral judgment
development. a mistake was made, we believe, in using I. Q. rather than mental
age as the measure of intelligence. I. (). is a measure of rate at which the
child 1s able to grow in intelligence--about half the seqona graders have
a higher I. Q. score than the average eighth grader. But in terms of sheer
amount of fntelligence, approximated by the measure of mental age, very few,
if any, of the second araders would surpass the average eighth grader. It
fsn’'t the “brightness” per se that is believed to be related to deqree of
development, but rather the amount that this bright child has learned.
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When analyses are conducted within a single qrade (thus using child-
ren of approximately the same aae), then I. 0. and mental ability will be
very-highly related and the choice of variable will make little difference.
He suspect, however, that when using several aace gqroups simultaneously to
test the relationship of intelliqence to the develooment of a justice
concept, had mental age been used, a different result would have been found
and the “conflictina" results referred to in conclusion 4 would be less likely.
(Technical note: because of the markedly different standard deviation- in
I. Q. scores amonq the three grades--see paragranh 6, n. 62--the calculation
of mental age scores directly as the product of I, N, times chronological
age divided by 100 would not be recommended. Preferred are standard scores
computed at each grade level.)

N
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Effects of Positive Social Reinforcement on
Regressed Crawling of A Nursery School Child

Florence R. Harris, liargaret K. Johnston,
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SPECIAL NOTES

The chronology of this study can be conveniently divided into several
periods. During the flrst two weeks of her nursery school experience, Dee
showed strong withdrawal behavior and was off her feet most of the time.
During the third and fourth weeks, the teacher reinforced on-feet behavior
with the result that, "Dee's behavior was indistinguishable from that of
the rest of the children.” Kext came a crucial 2-day period in which Dee
was given special attention during her off~-feet behavior (the reversed -
reinforcement contingencies). The results of this change in reinforcement
pattern are shown in Curves 1 and 2 in Figure 1. Thereafter, the regular
reinforcement of on-feet behaVior was resumed. The results for the first
two days after the start of this second reversal of procedures are shown in
Curves 3 and 4 on page 119.

Figure 1 is a bit difficult to interpret. The length of the line in
the horizontal direction indicates the length of time Dee was being system-
atically observed. Thus, the longest observation period was during the
second day in which attention procedures were reversed; the shortest for
the two days immediately following. The steepness of the curve to the
horizontal axis indicates the degree to which Dee was off her feet. Thus,
Dee was on her feet the greatest length of time for the last day shown be-
cause Curve 4 is not very steep. On the critical first day in which reverse
procedures were followed (Curve 1) Dee was off her feet most of the time
except toward the end of the observation period when, as shown by the bend
in the curve to the horizontal position, she was on her feet. Do not be
misled by the fact that Curve 4 is "in the air.” The positioning of the
curves was arbitrery. We suspect that Curve 4 was placed along side Curve 3
in order to save space, or to remind the reader that the last two curves
refer to consecutive days under the same reinforcement condition.
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Question 1,

Puzzling behaviors occurred during the
reversed rcinforcement period vhere off-feet
behavior is reinforced. Describe these un-
expected phenomena.

Answer 1.

Dee became mere socially adjusted during
the period when attention was given to off-
feet behavior. It was not expccted that
De2's return to her off-feet behavior would
be accompanied by greatcr social adjustment.
She began, "...for the first time to accept,
even seek, attention from the other teacher.” *
She also excharged a few words with the other
children, something entirely new for Dee.
*The positive effects of reversing reinforce-
ment contingencies seemed to outweigh by far
the momentary negative results." (p. 121)

Ve were also puzzled by another event
which was not commented upon by the authors.
We would not have expected Dee to return to
her predominantly off-feet behavior as quickly
as she did on the first day that the re-
verse reinforcement procedures were insti-
tutcd. As indicated by the steepness of
Curve 1 at its lower left portiocn, on that
first day Dee appears to have been off her
fect from the moment she entered nursery
school.

Question 2.

The authors conclude that the increased
ratio of on-feet to off-feet behavior in Dee

Question 1.
Puzzling behaviors occurred during
the reversed reinforcement period where

off-feet behavior is reinforced. Des-
cribe these unexpected phencmena.

Ansver 1.

Question 2.

The authors conclude that the in-
creased ration of on-feet to off-feest

behavior in Dee was caused by the teacher’s
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Question 2 cont'd.

was caused by the teacher's positive
'gsocial reinforcement of the on-feet
behavior. Other explanations are pos-
sible. Dee's increased on-feet behavior
might be explained by at least some of
the following: a) the reinforcement
of walking itself; b) increased fam-
iliarity with the nursery setting;

c) the expanded range of rewarding
objects (toys and people) made possible
walking; d) possible physical fac-
tors (such as illness, fatigue, physi-

ological maturation). Decide which
explanation, if any, you think is
correct. Give reasons for your choice.

Answer 2:

At least some of the factors mengion-
ed in Question 2 would be reasonable
explanations for the increased on-feet
behavior were it not for the fact that the
investigators could change the on-feet
to off-feet ratios merely by changing
the focus of the teacher's reinforcement.
These four factors were present during
the off-feet reversal time. We are thus
led to conclude that the return to high
off-feet behavior is most likely due to
one factor that was correspondingly
changed - the teacher reinforcement pro-
cedure. If the teacher's social reinforce-
ment were not a causal factor, removing
this reinforcecment would not change
Dee's on-feet to off-feet behavior ratio.

If you answered that one of the
four factors could account for Dee's
increased on-feet behavior, you are in
a predicament. If any of these factors
were responsible for the increased on-
feet behavior then Dee should have con-
tinued her improvement during the reversal

f"
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Question 2 cont'd.

positive social reinforcement of the on-
feet behavior. Other explanations are
possible. Dee's increased on-feet behavior
might be explained by at least some of the
following: a) the reinforcement of walk-
ing itself; b) increased familiarity with
the nursery school getting; c¢) the ex~
panded range of rewarding objects (toys
and people) made possible by walking;

d) possible physical factors (such as
illness, fatigue, physiological matura=~
tion). Decide which explanation, if any,
you think is correct. Glve reasons for
your choice.

Answer 2:
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- Answer 2 cont'd.

prccedure because these factors were all
present at that time. The fact that Dee
reverted to her off-feet behavior implies
that any effects of these factors were over-
shadowed by the teacher's positive social
reinforcement.

Whether researcher o, critic, be alert
in any research for other explanations and
assess their plausibility. The investiga~-
tor's use of a manipulated variable design
was effective in dealing with what otherwise
would have been reasonable alternative ex~
planations.

Question 3.

This study is a cause-and-effect study:
attention to on-feet behavior (X) causes a
child to change her behavior (Y). It is
commonly thought that phenomena are explained
when causes can be correctly identified.

How can we best explain Dee's behavior?
Three forms of explanation are as follows:

A. The covering law form. A single instance
is explained when it is subsumed under a
general law which "“covers" the particular
case. For example, the gpecific instance

in which a spherical object can pass through
an iron ring only when the ring is heated

is explained by the general law that heat
causes a metal object to expand.

B. The manipulated variable form. Event X
is said to be a cause of Y because when the
experimenter permits X to be present, he gets
¥, and when he removes X, he fails to get Y.

C. The coherent pattern form. Event X is
said to relate to event Y when the many
descriptive elements in these events are
shown to "fit" together to form a pattern -
of relations. 1In such a case, multiple
causes, some occurring together and some

¥
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Question 3.

This study is a cause-and-effect
study: attention to on-feet behavior (X)

causes a child to change her behavior (Y).

It is commonly thought that phenomena
are explained when causes can be cor-
rectly identified. How can we best
explain Dee's behavior? Three forms
of explanation are as follows:

A. The covering law form. A single
instance is explained when it is
subsumed under a general law which
"covers" the particular case. For
example, the specific instance in which
a spherical object car pass through

an iron ring only when the ring is
heated is explained by the general

law that heat causes a metal object to
expand.

<

B. The manipulated variable form.
Event X is said to be a cause of Y
because when the experimenter permits
X to be present, he gets Y, and when
he removes X, he fails to get Y.
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occurring as a sequence of events, are des-

cribed, Thus, to explain the causal relations
betweei X and Y it is necessary to give a
full account of the elements involved.

This is the historian's, or case -study, form
of explanation.

One_reason we found this study to be
particularly interesting is that the investi-
gators provide a rich assortment of evidence
to ‘support the claim that attention to on-
feet behavior caused Dee to change her be-
havior. It is possible to (and we would
like you to) explain Dee's behavior using each
of the three forms of explanation described
above. Specifically, in regard to each of
these three forms of explanation:

1, cite material from the article itself
which could be used to explain the change
in Dee's behavior; and

2. give reasons for being critical of
each of these explanations.

Thus, for example, your answer to Question
3A 1 would need to identify a general law and
show _Jhww one could claim it "covers" this
particular case. In 3A 2 your response will
be a criticism of the explanation presented

- in 3A 1.

Note: A complete answer to this question will
have six sections: 3A 1, 3A 2, 3B 1, 3B 2,

3C 1, 3C 2. Further, ve are not asking you
to pick one form of explanation as “correct.”
Critically discuss how each applies in this
study.

Answer 3.

A. Covering law form.

1) Evidence:

- One way to express the covering general
law is: behavior is strengthened when it is
followed by a reward (reinforcement);

¢
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C. The coherent pattern form. Event X
is said to relate to event Y when the

‘many descriptive elements in thece

events are shown to "fit" together to
form a pattern of relations. 1In such a
case, miltiple causes, some occurring
together and some occurring as a se-
quence of events, are described. Thus,
to explain the causal relations be-
tveen X and Y it is necessary to give

a full account of the elements involved.
This is the historian's, or case study,
form of explanation.

One reason we found this study to be
particularly interesting is that the
iavestigators provide a rich assortment

~of evidence to support the claim that

attention to on-feet behavior caysed
Dee to change her behavior. It
possible to (and we would like you to)
explain Dee's behavior using each of
the three forms of explanation described
above. Specifically, in regard to

each of these three forms of explana-
tion:

1. cite material from the article
itself which could be used to explain
the change in Dee's behavior; and

2. give reasons for being critical
of each of these explanations.

Thus, for example, your answer to
tion 3A 1 would need to identify a
general law anu show how one could
claim it "covers" this particular.case.
In 3A 2 your response will be a criticism
of the explanation presented in 3A 1.

ues=
.\_

Note: A complete answer to this ques-
tion will have six sections: 3A 1, 3A 2,
381, 3B 2, 3C 1, 3C 2. Further, we are
not asking you-to pick one form of ex-
planation as "correct." Critically

"discuss how each applies in this study.

.
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Answer 3 cont'd. Answer 3:
conversely, behavior is weakened or elimi-
nated vhen it is not rewarded. The on-feet
behavicr was strengthened beccause it was -
followed by a reinforcement (adult attention).
Animal trainers, teachers, and parents have
used something like behavior modification

for centuries by providing food, gold stars,
or treats when their charges performed desired
behaviors. We generally conclude that the
causq of behavior change is reward. Dee’s
change in behavior (from off-feet to on-feet)
is the special case subsumed under the law of
reinforcemeant.

2) Criticism:

The specific instance! (the Dee case)
in this study does not fit the general law
completely. Recall in connection with Ques-
tion 1 that some of the positive behavio,
(e.g. greater social adjustment, playinéxnear
other children, etc.) was NOT weakened when
Dee's on-feet behavior was no longer re-
warded. It is perfectly acceptable to claim,
as the investigators do, "...that there were
scarces of social reirtorcement not in coor-
dination with those controlled in the experi-
ment.” (p.121) It is important, however,
to be able to identify these reinforcers in-
dspendently of whether or nct they have an
effect. If only those actions which change
behavior are called reinforcers, then the law
" that reinforcement changes behavior must be
true by definition; it is untestable.

Becamuse it is convenient to do so and
not because it is a direct answer to question
3A 2, we make the following two cobservations
about laws and the covering law form of ex-
planation. First, more than one law can ac-
count for the same observation. The covering
law form thus permits multiple explanations
of the same observations. Second, when causal
explanations tzke this cover lav form we
generally do not ask for further explanation
since these events are coumnon and familiar
in the experience of most people. But ve may
find a law-like relation between events X and Y

IToxt Provided by ERI
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Answer 3 cont'd. Answer 3 cont'd.

and still feel that the relation has not

been adequately explained. For example, we
may see that heat causes a metal object to
uxpand, but we may still feel that we do not
have 8 completely satisfactory explanation

of expansion of metals. Similarly, we may

feel that "reinforcement™ is not a satisfactory
explanation.

B. 7The manipulated variable form.

1) Evidence:

Clearly, the investigators were manipu-
lating an event and studying the resulting
effects. The investigators purposefully in-
creased teacher attention to Dee's on-feet
behavior and gave no attention to off-feet
behavior (X present), then purposefully re-
versed attention procedures (X withdrawn),
and finally reinstated the ariginal attention
procedure (!_aqain present). Increased on- \\—-A\
feet behavior (Y) was evidenced when attention
was directed toward it (X present) and when
such attention was reversed, (X withdrawn),
the investigators failed to get (Y).

2) Criticism:

The manipulated variable form of explana-
tion is usually attacked on grounds that
other factors vary as X is manipulated, or
that event X is too broadly stated and that
the real cause of Y is only some component
of event X

Some students have correctly observed
that reinforcement was not withdrawn but rather
the particular behavior reinforced was varied.
Since Dee received teacher attention all
the time, it is not too surprising that some of .
Deg's changes {e.g. greater social adjustment)
did not deteriorate during the 2-day reverse
reinforcement period. Nevertheless, the con-
clusion that the specific focus of the re-
inforcement caused the change in Dee's on- -
feet to off-feat ratio, is not weakened by
the reasoning above and this conclusion would
seem inescapable if it were not for some
added resexvations spelled out balow.

ERIC
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Answer 3 cont'd.

We are struck by the puzzling fact
that Dee resumed her old off-feet habits
immediately upon beginning the first day
of the 2-day period in which attention
-procedures were reversed. If these atten-
tion procedures were such powerful condi-
tioners, then why, on the day immediately
following the final reversal of procedures
was there virtually no lessening of off-
feet behavior (see Curve 3)?

We are left wondering how much off-
feet behavior would have'occurred during
the critical 2-day period had no change
in procedure been instituted. The data
fon Curves 1 and 2 would have been more
convincing had similar data been shown
for the other children. Ve are told, for
example, that Dee's playmates in the doll
corner were also off their feet. The pro-
portion of time a child will spend con his
feet depends to some extent upon the type
of activity in which he is engaged. Ve
speculate that during these particular
two days Dee perhaps chose to spend more
time indoors involved in activities that
naturally lent themselves to off-feet
behavior.

C. The coherent pattern form.

1) Bvidence:

A case study admits complex events
taking place over a significant period of
time with many variables. The investigators
report many of these descriptive details:
~ the family kackground; Dee's entry behavior;

the puzzling fact that she regressed to
crawling (strong withdrawal behavior to
usual friendly, warm teacher approaches);
mother’s reports; the development of the
study through the various reinforcement
procedures; social adjustment; and post
checks made at irreqular intervals for a
year subsequent to the study. (Teachers
agreed that Dee's improved behavior was
stable.} The invecstigators attempt to show
how all these facts fit together in a sen-
sible way.

Answer 3 cont'd.
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Answer 3 cont'd.
2) Criticism:

The main criticism is that not enough
of Dee's life prior to entry into nursery
school is.given; nor do we know enough
about Dee’s life outside nursery school
(21 bours of each day). Specifically,
we have no information about why Dee might
have started to regress to crawling be-
havior. We could speculate that her
younger brothers (aged B8 months and 18
months) were both still crawling and that
while they were rewardes (attention given)
Dee was not. Finally, we need more des-
cription of what other adult and child
behavior might have been reinforcing o
Dee.

We believe that events are explained
when a sufficiently rich description of
these events leaves us without further
significant questions to ask. The in-

leteness of this report leads us to
describe it as a demonstration study
rather than a case study. It is a demon-
stration of the application of the prin-
ciple of reinforcement rather than an ex-
nlapation of how and why these principles
work .,

Question 4.

One person vwrote that, "...the study
would have been bettexr if: a) reliability
checks had been made on all the recordings;
b) recordings had been available for more
time; and c) there had been better docu-
mentation of what was happening at the
various tires the child was on-feet and
off-feet.” Do you agree? If not, why not?
1f yes, do you think such improved recocrd
keeping might have changed the authors'
conclusions? 1In what way(s)?

Answer 3 cont’'d,

Question 4:

One person wrote that, "...the study
would have been better if: a) reliability
checks had been made on all the record-
ings; b) recordings had been available
for more time; and c¢) there had been
better documentation of what was hap-
pening at the various times the child
was on-feet and off-feet.” Do you aqtec?/
1f not, why not?  If yes, do you think
such improved record keeping might
have changed the authors' conclusions?

In what way(s)?
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Answver 4. Answer 4:

We ag'tce.r? The procedures used in
this study were much more casual than those
we would generally expect to £ind in educa-
tional and psychological research. Dee was
Gheseived systematically only a portion of
the time. The change in percent of time
off-feet from the 2-day reverse reinfcrce-
ment period to the second reversal period
might be accounted for by normal, expected
variation. wWithout a longer, more detajiled
accounting of percent cff-fget statistics,
we have little basis for assessing the
fluctuation which did occur.

We have no indication of how reliably
the observers were able to record Dee's
behavior. Particularly welcome would be
information on inter-rater reliability; that
is the extent to which the ratings of several
judges observing the same occurrences agree.
Puxther, the investigators rely on teachers'
judgnents and impressions which may be sub-
ject to bias due to their own expectancies.

If we had more precise and complete
data, the speculations we made in our answer
to Question 3B 2 would not have been nec-
essary. Although we doubt that such data
would change the main conclusion, there
nevertheless remains the possibility that
such alterpative explanations (chance fluc-
tuation, nature of the activities Dee engaged
in, and so forth) would be supported.

Question 5. Question S.
Cite four strengths (i.e. desirable

features) of this imvestigation. Attempt

to identify distinct types of strengths.

.

Cif.e four strengths (i.e. desir~-
able features) of this investigation.
Attempt fo identify distinct types of

Answer S strengths.

There are many positive thirgs to be
said about this investigztion. A few
strengths are listed below, but this list
should not be considered complete. k

Answer S:
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Ansvwer 5 cont'd.

1. An experimental situation was manipu-
lated by the investigators. when the
luGepuadent variable is manipulated by

the experimenter, wc have a very strong
technique for investigating the existence
of causal relations. The fact that the
investigators provided, then removed, and
then restored attention to the on-feet
behavior of Deo provides strong evidence
that this attontion was a cause of whatever
effects variod systematically with changes
in attention. The evidence is much stronger
than, for example, if the investigators
merely increased attemtion to the on-feet
behavior and observed the results.

2. The investigators displayed a concern
for tho possible negative consequences

on Dee of their study. The investigators
were prepared to terminate the reversal
condition if Dee showed, “...any evidence of
detrimental effects, such as loss of speech,
crying, or other emotionzl behavior.”
Rescarchers 4o not have unlimited rights

to manipulate their subjects. The raticnale
that society will benefit from such findings
is not sufficient to harm, psychologically
or physically, the particular subjects

used in search for greater knowledge.

The researcher has an obligation to protect
the individual.

3. We commend the .nvestigators for seizing
an interesting opportunity (the discovery

of Dze) for special study. Significaunt
research is oftcn conducted when the research
is triggercd by 2 puzzling observation or
fortuitous cvent. Had the investigators
first plaunea : carefil system of nbservation,
for example, and then sought to f£ind a Dee,

a more smoothly executed study might have
been the result, but only if a Dee could then
be found. It is better to do what you can
with an interesting situation #fhat presents
itself than to let it pass unstudied.

Answer 5 cont'd.
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Answer S cont'd. Answer 5 cont'd.

4. The study has direct relevance for
educationuil practices. The major variable
is one that can be manipulated by teachers
in classrooms or other situations. That

is, it is in the power of teachers to rein-. -
force desired pehaviors by such social re-
wards, although we admit that, in some
senses, the sitvation described in this in-
vestigation was well suited for this purpose.
The fact the study was conducted in a
schooling esituation using techniques easily
learned facilitates its adoption by others.

5. The study did provide evidence about
the effect of positive reinforcement.
Thus, in the conduct of the study, sup-
portable knowledge claims were made.

6. One person commented that a strength
of the study was:

To make nursery school teachers
and student observers more sensi-
tive about the cffectiveness of
their own behavior in shaping chil-
éren's responses. One child
changed; many teachers were. One
can imagine the hours of meeting
tine that were devoted to planning
and discucsing this study and its

. iwplication; no doubt this was
excaollent in-service education of the
teachers and their apprentices,

We note the values of research are not

limited to the supportable knowledge claims.
Inquiry is a3 form of learning and is often

as valuable as a process itself ag for the

direct results it supports. B

7. The investigators considered several
dependent variables (e.g. social adjustment)
and not just the single variable of on-
feet behavior. They were concerned both
with the long range results of the experi-
ment (as evidenced by their follow-up
checks) and with the unintended as well as
thn anticipated outcomes. .

EKC
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8. One child wae benefited directly.

9. The problem was well stated, the ar-
ticle was logically organized and the
nature of the reinforcement was expli-
citly defined.

-
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Answer 5 cont'd.
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Motivation and Creativity: Ipe Context Effect
Oavid Elkind, Joann Deblinger, and David Adler

Americsn Educational Research Journal, Vol. 7, llo. 3, hay”1970

SPECIAL NOTES -

p. 352, p. 356: Putative creativity -measures means generally considered to bhe
creativity measures.

pP. 354: Replace the first sentence under the subheading "Design" with the foilow-
ing: '

The experiment lent itself to an analysis of variance des{gn with
motivating-condition as the within subjects variable and order-of-
motivating condition and students within order-of-motivating condition
as the between subjects variables.

The above sentence, which replaces the inaccurate statement in the published
report, indicates that the statistical analysis of variance involved three variabl
1).motivating condition (interesting task interrupted, uninteresting task interrup
ted), 2) order-of-motivating-condition (interesting task interrupted first, unin-
interesting task interrupted first), and 3) students within order-of-motivating
condition (16 students who were interrupted first from an interesting task and
16 students who were interrupted first from an uninteresting task). !lotivating
condition is. considered as a "within subjects variable" because the two conditions
being compared (interesting task interrupted, uninteresting task fnterrupted)
fnvolve the same 32 students. Variables 2) and 2) are "between subjects variables
because the comparison of the two orders and the comparison among the students t
each involves different subjects. ' ¢
/
p. 355: Omit the last two lines above the heading, DISCUSSION. By “"Groups Under
Order of totivating Condition" tic investigators must mean students within order-
of-motivating condition, ani a sienificance test of this variable is not possible
given the design used in ti2 study.

p. 356: The creativity-intellicence dichotemy §s the scparation of creativity and
intelligence into distinct traits so that teing highly intelligent dces
not nacesarily meon being creavive ord vice verea.

ORIENTING QUESTICN OF APPRAISAL

Any study will probably coiitzin key weaknesses and strengths zs well as

several more minor cnes. By key, we rican those aspacts of the study upon which tt
value of the work vasts rost heavily, and without which the study would be reducec
Q;rkedly in worth., 1In an empirical s*udy such as this one, key areas include:
A) quality of reasoning from problem statement data to conclusions and implicatior
8) methods of work (including instrumentation, design and analysis); and C) defent
of the problem's significance. Frovide a critique of the key aspects of the stud
which emphasized its key flaws and is organized {nto the three areas Jjust fdentifi
Do not concern yourself at this stage with key strengths of the study.
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CRITIQUE

A. Reasoning from Problem to D3ta to Conclusions:

Background Consideratiors.!

1. *Motivation and Creativity: The Context Effect;“ is-similer to -the-vast —
majority of empirical investigations in cducation in that the purpose of the
research is to discover and to explain relationships between variables. How

these variebles are defined and described is therefore crucial to the value of

any such investigation.

2. The variables of this study are described at varying levels of abstrac-
tion. At a level close to the events, the variables are referred to as the kind
of task interrupted (i.e., croscing out n's and 6's, or activities indicated by th
teacher as interesting) and as the total number of responses and total number of
unique responses tc several specific questions. At the highest level of abstrac-
tion, context and creativity are the variables being related, and motivation is
seen as the construct {or abstract "mcchanism") which explains the relationship.

3. The import of a scientific study increases greatly when an investigation
§s concerned with variables ‘at higher levels of abstraction. There ave two relate
reasoins for this point. First, predictions which cover a wider range of obser-
vables are possible. Thus. for example, if a relationship is described in terms
of creativity, then we can predict the relation to hold for other valid measures
of creativity. On the other hand, if a relationship 15 examined i terms of
nurber of uses of a newspaper, then we have a poorer basis for predicting perfor-
wance with other kinds of measures. The more specific the terms of the examinati¢
the more specific and therefore limited will be the valid applications. Secondly
the use of constructs helps us to explain the reasons for the relationship. If
we want to understand the reasons fer a relationship, if we want to know the
extent of this relationship, and if we want to know how to allow for this relatio
ship in the practice of education, it is important to set the observed relation-
;hipiinto ?n explanatory system or theory. Some of these ideas are illustrated

y Figure 1, ‘

, ~ ) High
4, Constructs: [Context] _Jt, __ {Creativity] ‘
A\ va " .
{ ' t; ! Abstraction
: o0
n '
L] (] .
UL A J Low
Observed Treatment Test
Vartables:  oonditions Performance

Figure 1. Variables considered in the present study and their professed
interrelationship.

‘Not expected to have been stated in a model critique but offered here
for pedagogical purposes,
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5. As Just indicated above, the Importance of o study Is greatly enhanced
when it rises beyond providing the relation between observed variables and yields
an Inferred relation awsng constructs. Gut the valldity of this infterred relation
depends in turn upon the validity of the observed variobles used to measurc the
constructs and upon the adequacy of the intervening constructs. Consequently,
followinyg is our &sscssment of the context, creativity and motivation constructs
a¢ rthey are invoived In the study. D o ' .

Lontext: .

6. In the broadest sense used in this study, context is seen as, ‘‘the
ongoing activitias interrupted by the test procedures.'' Other statements in
the study iead one to betieve that a defining property of the independent
variable irc the knowledge of the child that he will be returned to the task
designated as "interesting' or "uninteresting''. But It fsn't clear, when we
interpret the resuits, whether differences in scores are to be attributed to
some perceived contrast between past activity and present test-taking tasks,
or to anticipation of some future experience. This difficuity is lllustrated
by Figure 2. @

Before -
Conditicn Testing After Testing
Interesting friteresting T Resume pretesting activity-
Activity E i.e., return to interest-
5 ing task
Uriinteresiing Crcss out n's T Resume pretesting activity-
ard 6's . i.e., return to crossing

out n's and 6's

Fig. 2 Study Design Y
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8. The difference in test performance under the tiso conditions
might be due to the nature of the interrupted before testing task (as the investi-~
gators suggest) or to the differential pull of the anticipated post-testing
activities. For example, students in the uninteresting condition might have per-
formed better on the tests nut because they were happy to aet out of an unple- ,

- sant task but because they persistef op the test to delay their return to the
unpleasant task. The study‘design doek not permit one to assess which Context
(the pre-testing or the post-testing) is the more important.

tlotivation:

9. The investigaters appear to have been too quick to infer that moti-
vation’is the appropriate construct to be used to explain the differential

test performance. Other concepts which could explain the results include:

need for novelty, desire to return to a nleasant state, drive fok optimal
stimulaticn, etc. Still ather concepts are suggested by the vast 1iterature
dealing with work conditions and production. He did not include the Ziegarnik
effect (the ability to recall unfinished tasks more than completed ones) because
there is no reason to believe that the "{nteresting” and "uninteresting” tasks
would have a differential “pull” since both were interrupted tasks.
10. It is possible to argue that all the additional concepts betng suggested
are really what is meant by motivation--that is, that motivation is any drive,

\ desire or need. Such a concept of motivation is so broad and pervasive that

it can-be used to "explain" just about everything and, consequently, explains
nothing. There is no way to distinguish motivating from non-motivating contexts
that 1s independent of test performance. , :

Cl"eatf'-"it!: i
|

/
n. There is no attempt made to show that the tests employed are adequate
tests of creativity. In fact, this task is disavowed:

It is not our intention here to deal with the tssue

of whelher these tests measure ‘creativity' or
something else. In this regard vie tend tc side with
Cronbach who arques that ‘creativity' is too value laden

~ and that names for particular tests should be used to
~ designate the measure in question.

This nove on the part of the investigators succeeds in {insulating the argument
from the objection that creativity is not really measured by the tests, but
the price of this success is the triviality of the conclusion. He ca
conclude that there is a relation between context and some test scores rather
than between context and creativity., - :

However, in spite of the quotation cited above, the investigators -
believe themseries to be dealing with creativity. In nunerous places in the ™~
text, as well as in the title and the abstract, the investigators refer to the
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dependent variable as crecativity measures. Further, the most plausibie reason,
for lumping together the scores of the three tests when drawing conclusions is
that the three tests are measures of the same thing, presumably creativity.

-5

13. The investigators are trying to have it both ways. They want to eat

their cake (protect themselves from the objection that creativity is not really
measured by the tests) and have it too (use “creativity measures" in the discussion
and conclusions}.

. Uethods of llork -

14. At this point in the review, we shall consider as the variahles of
interest the kind of task interrupted and the score on sejected tests. Even

at this low level of abstraction, three aspects o7 the research procedure hinder
cur interpretation of the relationship found: nanely, the atypical character of.
- the interrupted tasks, especially the unintevesting one; the inadequate descrip-
tion of the testing situation; and the use of a special school (l/0IS) as the
locus tor the research. ;

.

Rtypicat Character of the Interrupted Tasks:

15. An immediate, practical result of the discovery of a context effect would
be to alert the educational practitioner and researcher to the need to be con-
cerned with the «ctivity a child is engaged in prior to any testing situation.

By using tasks seen as unreprasentative of the school situation (such as cross1ﬁ§'
out letters and numbers) the investigators reduce the 1ikelihood that their
findings will have relevance to other situations.

16. In defense of the investigators, it is sometipes wise to attempt to
cbtain the relationship desired using extreme conditions which, in this case,
would bg¢ very boring ard very interesting tasks. 1If the effects are not evident
given extreme conditions, the invesiigator can feel quite safe in concluding

the independent variable is not ar important determiner of test performance

in a more usual situation. If the 2ffects are evident under extreme conditiorns
then future research can be dirccted toward the assessment of the effect in

a variety of more realistic situations.

Inadequate Description of the Testing Situation:

7. There is a gross lack of information given about the conduct of the
creativity testing. The reader needs assurance that the testing conditions vere
identicai under the two motivating conditions. llere the tests administered in
a qroup situation (with the two motivating conditions separate) so that if
some child were brave enough to get up and leave others might follow? UHhat
subtle cues zbout how lonyg the children could work on the task may have been
present? What were the children told about how long they could work on the tests,
and vere these instructions consistent with instructions usually given for
such tests? 0id the children think that if they “finished” early they could
(or.-had-to) .rétura carly to'the task which had been interrupted? In short,
there are far too many unanswered questions about the administration of the
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tests. The entire difference in test scores under the two conditions might be
explajned by the factors just identified. :

Use of a Specfal School:

18. The importance of the nature of the interrupted task might not have
been so marked had the study been conducted in a more typicsl school setting.
The child in a special school may view the interesting and uninteresting activ-
1ties as quite different in kind, and thus capable of producing marked differences
-in test performance. In a regular school, the variety of tasks which could be
interrupted by testing would likely differ by degree rather than by kind - in
fact the testing situation might be seen as an enjoyable diversion regardless
of the task interrupted. lle do not claim that such speculation on our part

is correct; ve only remind you that studies conducted in a very special sftua-
tion may not gencralize beyond it.

Note About Analysis:

19. He do take some exception to the way the data were analyzed and reported.
tic doubt, however, that our interpretation of results would be much changed

had a more adequate analysis been performed. A great many readers cited the

use of oniy 32 pupils as a weakness of the study. \le were not bothered by this
sample size for two rcasons. First, since each pupil was tested under two condf-
tions, the effective csample size was greater than 32. Second, large samples

are desired to help insure that real differences in conditions ui‘? be detected
ard not attributed to change. However, a larger samplé was not needed because
the results of the present study were statistically significant even with the
*small" sample used, (The specific questions and answers sectfon cf these
appraisal materials deals, in part, with data analysfs and interpretation.)

C. -Significance of the Problem . -

2G. Ora student, in 2ppraising the research problem, argqued:

This study has® very little educational signf-
ficance. The primary reason is that they sought
to demonstrate something which is already well
accepied by psychologicte and zducaiors, It
should surprisc no one to find that level of
motivation hes an effect on the performance on

a test which is at least partially scored on the
basis of number of raspornises emitted.

The investigatars themselves admit that others have shown the effect of
motivation on test performance. The present study, however, deals with a
smotivational context of special interest to educators - namely, what the
child was doing before taking the tests. It seems to us very important to
know whether scores on tests such as those given in this study can be influ-
enced to such a large extent by something as seemingly innocuous as the nature
of the activity preceding the test administratfon,
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21, Thus, we view the research problem to be significant. Because of the
many concerns discussed above, hovever, we feel that the chief value of the
study as conducted is only to remind and caution us that some attention to
context 15 required when testing for creativity. The findings, nevertheless,
are provocative enough tu warrant additional research on the question.




1.

SPECIFIC QUESTIONS#

The '...study was suggested by some unexgected findings 1.
thet we encountered in our evaluation of the innovative
educational program...'. s it legitimate to develop
research from unexpected findings? Explain why you

angwered as you did. '

Yes, it Is legitimate to devaiop research from an
unexpected finding. A puzziing observation, an

snomaly, or an unusual situation has often been the
precursor of significant research. hat is unexpected
is, of course, » function of what is expected. In this
case the educational expectation of iIncreased creativity
for children in a school setting stimulating inquiry and
free choice was not upheld. The educators expected these
children (o be more, not less, creativa than children iIn
traditional schools.

€very sltuation has its idiosyncratic aspects. (f cne
looks et enough features in a given situation, one or
more of the observables is spt to look unusual by chance
alone. Thus, althoush a puzzlement in one situation
might well stimulate further study in an effort to seek
replication or explananticn of the phenomens, the first
occurrence of a puzzlement should not te taken too
serfously In and of itself. All perplexities are not
worthy of serlous further investlgation.

Student Response

Unexpected findings, ''suggest that some importent vari-
ables had not been cunsidered or that there is some flaw
In the expcrimental design."

QEL Reglz

A good polint. Before rushing out to seek replication
of an unexpected. finding, the researcher should re-
examine all the procedures of the study which resulted
in such phenomena in search of ''flaws'’ which may alone
account for the puzzling observation.

*HOTE:

of the published paper.

The '"...study was
suggested by some
unexpected findings
that we encountered
In our evaluation of
the Innovative edu-
cational program...'.
is it legitimate to
develop research from
unexpected findings?
Explaln why you
answered as you did.

The order of these questions is the same as the paragraph sequence

)



2. The unexpected findings which motivated the gresent study
 resulted from a compariscn of ! ,rid of Inquiry School

children with children selecte., ''from names on the
walting list for acceptance into “401S''. In this earlier
evaluation of the \01S and its effect on creativity do
you approve of matching the experimental grovp children
with children from the waiting list, or do you think the
Investigators rhouild have salected thc contral children
randomly from the public schools regardiess of whether
they were on the waiting Jist? \hy?

2. Yhen comparisons are to be made, valldity cen be maximized
If the comparisun groups are as identical as possible
except for the variables to be examined. If the two
oroups of school children were different before the one
group atternded the VI01S, then It is difflcult to separate
these initial differences from the effects the t0I1S was
responsiblc for. Of the two choices given In Juestion 2,
taking control children from the waiting fists appcars to
be more valid. Ve can infer that guch children are more
likely to come from a home envircnment more similar to
the actual HOIS children than children whcse parents chose
to send them to publlic schoois.

0f course, the answer to Question 2 would be different if
there were only a few children on the waiting list (and
thus aobtaining a good match with the WOIS chilldren would
be Impossible} or if thecre is come systematic blas in the
way in which the children who were made to wait were
diffarent From those whou were accepted immediately.

Thus, before giving a v answer 10 Question 2, it would

te helpful to know why tome children were accepted and some
In the absence of a differentlal

children were made to wairt.
selectlien policy, vie suppcrt the investigators® tactic of
chonsing ccatrols from ihe waiting list group.

Student Response

The investigators should nave chosen the caontrol group
randomly frcm the general population to, ''glve more
credence to the gencralizability of the study.'! Further,
Ythose on the walting Yist are 2 special population,
perhaps nore 'creative' (or motivated) than the average
public school student."

Qur Reply

Our question refers to an earlier study which had produced
The purpose

the unexpected findings regarding "creativity'.
of that earlier study was to evaluate the 'JO35. It was
therefore necessary to use children who were as identical
to the 01S children as possible so that the differences
~tween the two groups of <tudents could be attributed to

[Kc

wll Toxt Provided by ERIC

The unexpected flind-
ings which motivated
the present study
resuited from a com
parison of \iorid of
inquiry Schoo)
children with child-
ren selccted, ''from
names on the waiting
list for acceptance
into WOIS'"., In this
earlier evaluation of
the VOIS and its
effect on creativity
do you 2pprove of
matching the experi-
mental group children
with children from
the waiting list, or
do you think the
invegtigators should
have seiected the:
contrd) children
rendomly from the
public schools
regardiess of
whether they were
on the walting 1ist?
Vhy?
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Our Reply (continued)

the WOIS experiences rather than other factors.

Yo be sure, the students in the \0IS may be atypical
and the ratings of effectiveness of the \/DIS may

not generalize to a more typical student population.
But for the rather apecific purpose of determining
If the VOIS Itself had any impact at all, it is
necessary that the comparison group be as atypical
(in the same ways) as the students fn the school.

A good avallable source for a control group was the
WOIS waiting 1ist, the sousce actually used.

Student Response

't seems to me that the choice of control group
depends on the question the researchers wanted to
be able to answer. [f the question was, Are children
in the OIS more 'creative' than children in public
schools?, then the control group should be chosen
rendomiy. However, such a question would not tell
us anything about the effect of the 0IS curriculum
on encouruging 'creativity’ In its students.
Children on the waliting list, however, have already
been udmitted tc the school, and therefore ought to
be more ‘similar', by whatever criterlia the 01S
uses for admission, to the HWO!S school population
than & randem sample of public school pupils.

Thus, (f 40IS pupils performed better on the
battery than potential V/01S pupils, one would

be in a position to infer that, for children
11kely to meet WOIS standards, the H0IS curriculum
does promote 'creativity' to a greater degree than

does the public school curriculum.” ®

Our Reply
Ve agree.

3. The investigators statz (p. 353, paragraph 1): 3. The Investigators
“inasmuch es each child who participated In the state (p. 353, - .
study served as his own conirol, we made no attempt paragraph 1):
to control fer or to egquate individual differences “Inasmuch as each
in ablility." (a) What does It mean for a child child who participats
to serve as his own contro!? (b) !lere the in the study served o
researchers justified in not equating individual his own control, we
differences? : made no attempt to

control for or to
equate individua)l
differences In
sbility.” (a) What




3. (a) To serve as their own control means that obser- does it mean for a

vations to be compared involve the same objects child to serve as
{usvally people}. 1In this study, the students hi§ own control? (b)
served as thelr own controls since the test scores VMere the researchers
to be compared were produced by the same chiidren - Justifled in not

once after they were iInterrupted from an interesting equating Individual
task and once ofter they were interrupted from an differences?

uninteresting task.

Student Response

When a child serves as his own control, you have ‘s
repested measures design,' \

Qur Reply

That {s correct. ‘‘Repeated measures'' occurs most
frequantly !n the statistical litersture concerned
with the anolysis of experimental datas obtalned when
subjects serve as their own control.

Student Response

To serve as his own control mesns ''the behavior and
vesponses of each child were reflected from his own
parsonal experience'’, or that "children were stratified
by age,' or that 'children were matched."

Qur Reply
These enswers are incorrect.

(b) Yes, the investigators were justified in not
equating individual differences In ablility. They
did not wist to match students and restrict the
populetion of children any more than was already
the case by virtue of the fact that only WOIS
students were Involved in the study. Further,

{t was not necessary %o pick carefully the
children because uf primary interest in the
study was the arison between each pupll's
score under motivating condition 1 and his own
score under motivating condition 2.

k., Should different (but matched) chitdren have been used 4, Should dfffargnt (bu
in the two motivating conditions rather than exposing matched) children
the same children to both conditions? \hy? have been used in th

two motivating con-
ditions rather than
exposing the same
children to both
conditions? \hy?
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N. This Is sn extremely difficult question to snswer.
Any research design is a compromise. Using children
as their own control in a repeated measures design,
" a8 In this study, has both gdvantages and disadvantages
over the design in which matched groups of children
are employed. It Is a trade-off.

in the case of performance measures, individual dif-
ferencas account for most of the variabllity end
treatments (such as the two motivating conditions)
ofter make relatively little difference. Since this
Is the case, it 13 important that differences among
the Indlividuals in the two treatment groups be as
small as possible so that the relatively small treat-
ment (context) effect will not be masked. The grest
sdvantage of the dasign actually used (the subjects
88 thelr own contrcl design} is that the differences
between the individuais in the two treatment groups
has beon minimized. Indeed, they are the sames people.
A proper eveluation of the motivation conditions
effects would involve o comparison of the magnitude
of the difference in test performance under the two
conditions, with the magnitude of the ‘‘unaccounted
for differences. ithen the subjects are their own
control, the unaccounted for differences are re-
duced tremendously, making us more confident of the
accuracy of the treatment differences observed.

The:-dradback to using subjects as thelr own contro)
is that such a design does not protect against what
is called a differential ''carry over' effect. To
illustrate Lhis effect, acsume that Instead of two
sotivating/conditions, two drugs, A and B, were
used. Further assume that drug A affects perfor-
mance while drug B does not, and the effect of
drug A [s cerried over to the time that drug 8 |s
tested, Any measure of the performance of the
group that received drug B second would not be

8 true Indication of the effect of drug .B alone,
since drug A would still be in effect, and any
conclusions would thus be In error. Since
differential carry-over effects are unlikely in
the study as actually conducted, we would support
the repeated measures desiyn actually employed

by the investigators.

Student Responses

YUsing different ch)lidren would have produced s
tighter control on any testing or practice effect."

‘Thare was a definite possibility of contemination S
In the design. Being exposed to the first form of

the test might well have influenced the nature of

the responscs to the second form.'

\gﬂavlng to take two equivalent forms of the same
El{l(?t might Involve a carry-over so that the child /
e 110 remember and become more proficient the

second time the test Is taken.'




© 1Some type of learning took place during the

Qur

flest testing and perhaps some modifications
occur batween the first and tecond testing.'

Reply

The practice or testing effect is controlled since the
order In which the two treatment conditions are given
is counterbalanced -~ half the children are first
removed from an interesting task, half the children
are first removed from the uninteresting task. Thus,
the above student responses are not completcly
accurate; they need to specify that any ''contamination'
or "carry-over' effect would be differential in nature
as explained In the second paragraph of our initial
answer to this question. \ihy would this practice
effect or learning be greater (or less) going from
rotivating condition 1 to motlvating conditlon 2

then golng from condition 2 to )7

$tudent Responses

Use of the same children iz preferable to employing
matched groups because: (i) ‘'there was no pretest
to help make a good match,” (il) ‘'selection bias
would take place," (iii) "it Is hard to equate
groups," end {iv) there are ''too many varisbles to
match children.'

Our Reply

For matching to be maximally effective, two conditions
need to be met. First, using matching variables highly
related to the criterion measures (creativity scores in
this study). If, as implied In student response (i),
such matching variables are not available, then the
effectiveness of the matching strategy would be reduced.
Second, random assignment to the two treatment conditions
be made after matching has taken place. This procedure
protects against the selection blas referred to iIn
student response (1i). As long as the sbove two con-
ditions are met, matching can be highly effective and
free from blas. Contrary to that impiied in responses
(1i1) and (iv), the groups need not be equated on
numerous variables.

The investlgetors state (p. 353, paragraph 1) that having
children from zeveral grades and of different ages allows
for greatar generality of conclusions than 1f a more
homogeneous group were used. Do you agree? Explain.

5.
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The investligators
state (p. 353,
paragraph 1) that
having children fro
severa! gradss and
different ages allc
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of conclusions that
if a more homogenec
group were used. |
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Ny 1L ]
3

Yes, an Investigator can make broader conclusions when

. he has employed a variety of subject types or has done

his research in & variety of research settings. This -
statement presupposes that the investigator has snalyzed

his data by these subgroups. In this study, the Investi-

gators have performed such analysis for several age groups.

Ye are HOT saying that the same concluslogs’wl|l necessarl ly

be valld for each of the various groups and research

settings, but anly that given propar analysis, onc wili

be able to make a more general set of concluslons using

3 heterogenecus mixture of subjects than If a homogeneous

subject pool Is vused.

Student Responses

‘One must heve adequate numbers to generalize with con-
fidence."

“Since the sample was so small, it may be difficult to
generalize for several grades and different ages.'' -

‘WOIS kids are not a normal group."

Qur Reply
This point is well) taken. Because of the few child~
ren In cach subcategory, the likelihood Is small that
the investigator will be able to make statements about
the differences by such subgroups with confidence.

Further, the special school setting limits generali-
zability to such schools. Thus, while we definltely
agree with the investigstors' statement as provided
In quastion 5, ot the some time we recosnize that
the generallzability actuslly achieved In the study
Is llmited.

6. The rescarchers should have used more than one Puerto 6. The researchers
Rican student because it Is too likely that an should have used
vnusual student was in some way chosen. Comment. more than ons

Puerto Rican student
becauss it Is too

6. If the Investigaters wished to generalize their likely that an
results to Pucerto Ricaen students, then clearly more unusual student
Puerto Rican students are needed for this purpose. was In some way
The one student may not be typical. If the researchers chosen. Comment.

wish to generalize to the WOIS population (as they
clearly state they do), then one Puerto Rican, the
Investigators assure us, makes sbout the right pro~
portion. In fact, to use many more than one such
student would make the sample unrepresentative of
the WOIS population and hinder attempts to make
accurate generalizations sbout the school population,
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7. Do you think it was Important that the Investigators show 7. Do you think it was

“the two forms of the creativity tests to be equlivalent? important that the
Why? ) lavestigaters show
' the two forms of the
7. Although a sensible thiny to do, having strict equlvalence creativity tests to
between the two forms of the test: was not essential. be equivalent? VWhy?

Recall that the order in which the test forms.were
administered was counterbalanced: that is, half the
time one formvas given first and half the time\the
other form was given first. Although not explicitly
stated, we belleve [t ressonable to assume that half
the time one form was given after the uninteresting
task was Interrupted and half the time the other form
was glven after the uninteresting task. Thus,/we can
expect any differences in the forms (such as d‘gree '-
of difficulty) to balance out since nelther of 'the
mot]vating conditions or order-of-motivating con-
ditlons is assoclated with one forin of the test more
than the other form. In this study, equating the
forms of the tests is a recasonable, bLut not essential,
procedure to follow.

Student Response

it was important to show that the two forms of the tests
were equivalent because "if the difficulty of the tests
were different, no conclusions could be reached.! Further,
‘ithe differences found in the results could be due to the
tests rather than to the treatment.’’

Our Reply
\le dlsagree, for reasons given In our Initial answer to
this question. Had the investigators not used a counter-
balanced design, then we too would have wanted the tests
equlvalent.

Student Responses

"If the tests had not been equivalent, it would not have
been possible to sccurately measure score changes.'

"1t would be very difficult, If not Impossible, to get
accurate, vallid measurement of a child's diffecrence in
scores if the difflculty of the tests were different.'

Our Reply

it Is certalnly true that it is difflicult to interpret
an Individual child's difference in the scores of two
tests |f the tests den't have equivalent units. But
In this investication 2n individual'’s difference score
was not even computed. Each mean that was computed
O “see Table ! in the research report) involved an
[KC;ual number of scores on the two forms of the test.
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8. "The 'interesting’ condition was determined by the 8. ''The 'Interesting'
child's own interests as Indicated by the teacher.' condition was deter~
Do you approve of this procedure? Explain. mined by the child’s

own Interests as

8. We approve of this prcocedure and other approsches too.. indicated by the
0f ccurse, the Investigators and readers went some teacher.” 0o you
assurance that the task engaged in was interesting spprove of this
to the child. One way to do that ts to get such procedure? Explain.

assurance from the child himself. Another reason-

able way, it seems to us, is to trust the teachers'
Judgments, the procedure actusily followed. Both of
these approaches, asking the child himself and asking
the teacher, may be subjec: to a bias produced when
activities are reported or judged to be more Interesting
than they really are. (The effect of such @ Lias is

to reduce the difference between “lnterestlng“ and
uninteresting activities snd, consequently, to make .
more difficult finding significent d)fferences

between the two treatments.)

Another possible procedure would have been to paralle)
whet was done for the uninteresting task and put sil
the students In a situation the iInvestigators bellave
to be Interesting o the vast majority of the children.
The problem with this procedure is that It is difficuit
to devise a task one can be sure wili be of high
interest to o substantial number of children. The
advantzge of this procedure is that it makes it
possible to specify exactly what the interesting
task Is and to control when the child will be ready
' to begin testing,

As said before, research design involves compromises
and trade-offs. Usling teachers' judgments seems to
be a reasonable choice, although we would defend

as well the other two procedures we mentioned.

Student Responses

"1'm not sure that the teacher can accurately
determine those conditions *hlch are interesting
to-a child* L .

“Teachers may somatimes be decelved as to a parti-
cular child's interest.”

‘11t would have been better to get the child's
interest from himeelf."

"} would tend to trust the involved person's
Judgment more.’

"tet the child speak for himself."
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- Our Reply

These are all reasonable responses. As indicated In
our Initial answer to this question, "One way ... is
to get such assurance from the child himself.'" \ie
admit that when possibie, measuring something in the
most direct available way is often the best procedura.
In this case, such 3 procedure would Involved going
stralght to the child and askinj pointedly how
interested he is in a particular activity.

Student Responses

"} could only accept the tcacher's determination of
each child's interest if | knew exactly how she
‘determined it. Thare is evidence of & lack of
control here.'

! don't Teel the researchers described thls
procedure well enough.''

Our Reply
Perfectly appropriate reactions.

Student Response

| do not like the procedure of using @ teacher's judgment
because ""this is not an objective mathod of assessing
the interesting condition.'

"No ~- these are subjective observations."
Qur Reply

By “subjective' we assume the students mean that not
all observers would agrce with the teacker that the
chlild was intcrésted in a particular task., (it is
true that there is a subjective element In this
method of assessment, and it is also true that

when inter-judge agreement s absent, the ratings
of any one perscn are very likely to be invalid.
Nevertheless, we would tautlion against an off-

hand dismissal of all subjective measurements.

The phenomena we may have the greatest difficulty
measuring may sometimes be those most worth
measuring. QOne must often ask whether It is

better to measure something trivial well or to
measure samething important poorly.




9.

9'

One critic of this study stated that the research
assumes for Jts validity that all children were °
equally interested in vhe "interzsting' activity.
0o you 8gree with this statement? \lhy?

5.

We disagree. The assumption being made Is that any
given child will be substantlally more Interested

in the “intererting' task than in the "uninteresting'
activity. There is no rcason why all children must
be equally interested in their "Interesting' activity,
nor is it reasonable to assume they will be. The
comparisons of intercst are between individual
performances under different conditions and not among
children in the same condition.

Student Responses -

‘There Is no way to say that all children were
equally Interested.’'

It Is very difficult to measure equal interest.'

“The general category, Is interested, Is too
gross."

"The researchers did not take into account the
degree of iInterest in the interesting activity."

""The term Interesting can change from day to
day with thic age graup.'

Reply

The above statements seem to us to be Ilrrelevant
to the question asked. The implication in the
above student respcnses is that [t wouid be
virtually lmpossible to demonstrate whether or
not the children were equally interasted in

the “interesting' activity. Although this

claim may be true, Question 9 merely asks

If thcre muct be equal interest for-the

study to be valid.

The rescarchers state that erch child doing the
uninteresting task 'was given the same
Instructions about leaving to ‘pisy ganes’ and
about returning to the ongolna activity,'" as the
children In the interesting task condition had
received. 0o you approve of using the same
instructions in both situations? Tell why you
answered as you did.

18
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10. The researchers st‘l

that each child doing
the uninteresting tas
‘was given the same
instructions about
leaving to ‘play
games' and about
returning to the on-
going activity," as
the children In the
interesting task
condition had receiw
Do you approve of us:
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. both situations.

We do approve of using the same Instructions in
\lc want the two motivating
conditions to be as identical as possible In

all respects except for those variables the
lnvestigators explicitly wish to study. Such
similarity makes interpretation of resuits less
ambliguous.

Stucent Kesponses

“The use of the words 'play games' could have
Influenced the attitude of the child.”

‘it does not make good common sense to instruct
a child to leave an interesting actlvity to go
play games.'

"The *return to ongoiny activity' phrase seems
to provide a key to the results, t.e. chlld
Interrupted from the uninteresting task took
more time and gave more responses before return-
ing."

Our Reglz

il.

One can take exception to the wording of the
Instructlons, as did the students whose responses
are quoted above, and still believe, as we do,
that the instructions should be the same for
toth treatment graups. {0f course Yengolng
activity'' will mean different things depending
on vhich kind of task was interrupted. But

this differance was precisely the differcnce

the investigators winted to study.)

tn order to support the claim that the
interesting and uninteresting tasks indeed
held those qualities for the chilidren tested,
the investigators rzported thelr qualltative
impressions of the students' feelings about
being Interrupted; e.g., ''That the ongoing
activity was indeed interesting to the child
was evidenced by the groans, grimaces and
footdragging that accampanied the examiner's
request'’ and ''The children complained whiie
doing the [uninteresting) task, some calied
it 'stuplid,’ and...were uniformly delighted
when their participation in the games was
requested.'’ Do you approve of such impres-
sionistic reporting in research studies of
this type? thy?

1.

,
A\

the same instructions
In both situations?
Tell why you answered
as vou did.

in order to suppori
the clalim thet the
interesting and
uninteresting tasks
indeed held those
qualities for the
children tested, the
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Ve approve of such impressionistic reporting. The
researcher should be alert to make observations of all
phenomena assoclated with the research Investigation.

- Such observations help us to interpret the more

objective dat3 which are available. They provide a
fuller picture of the research context and, in this
study, tend support (o the judgments about task
Interestedness. OF course, the investigator must
be alert to the possibility of experimenter bias
and to evidence which is contrary to hls position
as well as to that which supports his pecsition, and
to report toth kinds of observations.

Studeat Responses

Wa do not approve of such reporting because ‘‘chlildren
do not mean whag they cay.”

YEmotions couid have been made for other reasons.’’

*Children very often imltate the expressions cf
thelr peers without 2ctually feeling the same way.'

"The lavestigators appear to have jumped to concliusions
in the matter of children's behavior.”

Our Reglz

The zbove responses clearly suggest that the children's
behavior sho1ld not be taken at face value and thet
caution should be exerted in Interpreting these
impreosslons of the children's feelings. Cecause the
Impressions may be difficult to interpret, howe “ar,
does not lead us to abandon them altogether,

Student R=sponses

We do not approve of such reporting because it *‘calis
for subjective judgment.®

“Findings should inciude only quantitative measures."
“{mpressions are not an mmpirical measurement.'’

“Reports are not cbjective ~- but interesting!''

Dur Reply

See our reply to the last set of student reactions to
Question g,

29
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i2.

Note the deslign as Indicated In the first full paragraph
of page 354 above the subheading '"Oesign.'’ The investi-
gators want to cisim that the kind of activity engaged
In (interrupted) betore taking the ''creutivity'’ tests
sffects tes: performance. How wany of the following
variabler have been controlied; that is, which vari-
sbles are ruled out by the design and alternative
explanations for the differentlal! test results found:

(e) order in which the two kinds of pretest activities
were Interrupted; {(b) form of the creativity tests;
ic) sex of the child; (d) age of the child; (e)

"“reai crestivity' of the child?

All five variables were controlied. Ue cannot attrl-
bute the observed differences between scores on the
“"creativity" tests which werc taken after an interesting
task was interruptad and the scores of the tests after
the uninteresting task, to cifferences in the order in
which the two kinds of pretest activities were inter-
vupted; half the children were interrupted from the
unintsresting task and the other half were Inter-
rupted from the interesting task first. Further,
scores from the two forms of the test are equally
represented (n the two seis of scores being compared.
(See Table 1.) Finally, since each child was his
own control - that is, was belng compared against
himse!f - the sex, age and other characteristics
such as ''real creativity' waere .also being controlled.
The utilization cf a design wvhich rules out so many
rival explanations to account for the observed
differences in test scores under two different moti-
vating conditions Is cne 0f the strengths of the
present study.

Student Responses

"No attemp*t was mads to measure ‘real creativity'.”
"N cne dered to define 'real creativity'."

“"Creativity is orly a furction of the test used.”

Qur Reply

Variables, such as slze of littie toe and ''real creativity'

can we controlled in 3n experiment even if measurements
of these variables are rot made or are not possible. One

way to do this Is by randcm asclgnment to treatment groups.
Another way tc control ability and persorality characteris-
ties Is to administer the different treatments to the same
person -~ the technique actually uscd by the investigators.

Since the same people are involved in the two conditions,
one cannct claim that the reason for differcnces In test
( “ores between treatments is because the subjects

|C one condition were older, had more ''real creativity,"

mmgm had longer little toes.

12.

21

Hote the design as
indicated in the

first full paragraph
of page 354 sbove the
subheading ''Design.*
The Investigators want
to clalm that the kind
of actlivity engaged in
(interrupted) before
toking the ‘‘creativity
tosts affects test
performance. How meny
of the following vari-
shles have been con-
trolled; thst s,
which varlables are
ruled out by the
design as alternative
explanations for the
differential test
results found: (a)
order In which the
two kinds of pretest
activities were inter
repted; {b) form of
the creativity tests;
(c) sex of the child;
(d) age of the chil;
(e) "real creativity"
of the chitd?



Student Responses

Qur

"} don't know what you mean by ‘real creativity'."
‘The concept 'real creativity' confuses me.'

"What the hell dues 'real creativity' mean?"

Reply

Ye too Jdon't know what '‘real creativity' means. Ve
vsod this vague term io erphasize the point that it

doesn't matter what such terms mean (for purposes
of the Issues discussed in this question) since
each child is being compared to himself/herself.

it 1s In this sense that wa say that "resl creativity'

has teea controlied; (t has been ruled out as an

explanation for the finding of treatment differencea.

Competent critiques of experiments require the
reviewer to ccmprehend fully the research deslgn.
Especially when several variables are used, many
readers find it useful to construct schematic
diagrams to serve as a visual reminder of the
experimental set-up. For example, if thre
students (S,, Sz and S.) recaived treatment M,
and three olher studen?s recejved treatment M,,
this arrangement might be pictured as shown In
equivalent floures 13~1 end 13-2,

[ "
p , a1,
R
Figure 131 Sy
”Z 55
56
Figure 13-2

For the present study, consider how the design used
for the 2nalysis cf varlaence calculations might be
{l1lustrated. First, review the special note about
p. 35k, Second, plck which one(s) of the four
schematic diagrams below correctly dispiay(s) the
design used.

You do not need to know anything about analysls of
varlance to answer this question. You do need to
know that M, was used to represent the interesting
e?t(vation condi tion and uz the unlnteresting
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Competent critiques
of experiments require
the reviewer to com-
prehend fully the
research desiagn.
Espscially when
several variables
are used, many readers
find it useful to
construct schematic
dlagrams tc serve as
a visual reminder of
the experimental set-
up. For example, If
three students (S,,

Sz and 53) rccalv&d

treatment H‘ and thre-

other students recelv’
treatment "2' this

arrangement might be
pictured as shown in
equivalent figures
§3-1 and 13-2.

H M

i 2

tsn

52 53 S“ S5 56

Flgure 3~}



sotlvation condition. Further, 0, and 0, represent S'

.the, two orders in which the motlvating conditions " S

were present, S to S., the 32 students, and the ) 2

syebol X a '~ore on tal dependent variable. [lote: S

sysbols to differentiate the two sexes, the two ——

test forms and the four age groups were not §

needed as these three varlables were not Included. Hz Ss

in the analysis of variance calculations. S \
$) | X X 4 Figure 13-2
. 3 : : For the present studv.

0. | . . conslder how the

I design used for the

snalysls of variance

X calculations might be

llustrated. First,

17 review the spectal

. note about p. 354,
Second, pick which

~ona(s) of the four
schematic dlagrams
below correctly dis~
play(s) the design
used.

> ¥
>

M) sese
»

0 You do not nced to
! ? 2 know anything about
] H, H, My snalysis of variance
ol to answer this quépr'
Si....Sa 59..‘.516 5!7...52" 525..-532 ~  You do need to know
that M, was used to
X..o X X.o' X X... X Xeoo X : : represant the Inter-
ing motivsticn con-
dition and M, the
o uninteresting mati-
() 9 0, vation condition.
Further, 0, and O
represent !h two
16 5'7 532 orders in which thea
X X motivating conditiun-~
J T X ces | X were presented, S
- 8., the 32 smdenls,
333 the symbol X 3
_ score on the dcnen
M, " variable. Hote:

()] H

5 '0 G "0 : symbols to different!-
1 2 { 2 ate the two se2xes,
$l X X X X two test forms and t’
3 % X four age groups w~-
2 not needed as these
e . . . . three varjables vore
. . . . : not included ia the
- v = . analysis of varfanc
f_;l X X x| x calculations.
oS X [ X X |x {See left side of ¢

page for the four
dlagrams.)
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14,

{
Hote: For ease of representation, the dots are
used to signify the cmission of some of
the students and thelr scores.

Dlagrams 1313 and 13c are equivalent and correct
ways to !llustrate the snalysis of variance design
which was used. 1In both diagrams note that »
different set of 16 students belongs to each
order-of-motivating condition. (In technical

‘Jargon, ithe varisble, student, is nested within

the varlable, order-of~-motivating condition.)
furthar, note that each person provides scores
yndsr both motivating conditions. (in technicat
Jargon, the variable, student, is crossed with
votivating conditica,)

Diaqram 13b i< not a correct representation
because each student Is shown recelving only
one of thc two motivating conditions and as
contributing but cne (rather than two) scores
on each dependent variatle. Cesign 13d has
each stucdent contributing four scorecs on

each dependent variable and has him receiving
the motivating conditions under both nrders.
It tow Is incorrect.

On p. 354, under the subheading ''Design,' the
researchers mention Soth an age effect and
an ‘‘age by motivational condition Interaction
effect.'’ {f there werc an age effect in this
study, It would mean that the average creativity
test scorus for the scveral age groups differed -~
that children of different ages, as a groun, did
ot do equally welil on the creativity tests.

One of the key concepts of empirical research

is the interaction between two variables. What
wculd have to be true about the creativity test
scores of the children if there was an ‘‘age by
motivational condition Interaction effect?"

{The purpose of this questlion and the dlscussion
to follow is to help you be clear about the
meaning of the term, interaction, rather than

to ask you about your opinion whether it is
reasonable to expect such an interaction.)

llote:

(LR
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For ease of
representation,

the dots are used
to signify the
oalssion of some
of the students and
thelr zcores.

On p. 354, under the
subheading '"Deslign,'
ths researchers
wention both an age
eifecl and an ‘age by
motivational conditlorn
interaction effect."
{f there were an age
effect In this study, -
it would mean that
the average creativit:
test scores for the
several ege groups
differed ~- that
chlidren of different
ages, as & group, did
not do equally well
on the creativity
tests.




The presence of an age by motivational condltion
Interaction effect would mean that the differences
in creativity test performance under the two
sotivating conditions would vary among the

several age groups. [n other words, such an
Interaction effect would mean thuat the differences
in the effect (on test performance) of the kind
of activity interrupted depends upon the age of
the chlld Involved.

Studant Responses

‘ interaction between motivations! conditlon end
age otcurs when "motivational condition affects
sach age differentiy."

*1t would tell that the affect that mativational
condition had was not the same for all age levels.”

The older the child the greater the dlfference
between the two test scores.'

“Each age group's amount of score change (under
the two conditions) is different from that of
sach of the other zroup's."

fur Reply

These respoases are cssentially correct.

Scudent Responses

A

“if there was an age by motivational condition
affect, the scores would differ depending on
the age of the child.”

YAs one grows colder, hi3s creativity scores
increasa {go higher) or vice versa.!

'"The older the child, the higher the test
scores would be."

"The scores would vary from age to age."

_ Reply

These responses are incorrect. They describe
what would-be true if there were an age effect,
but they do not describe an Interaction effect
between ace snd motivational condition on test
score.

LA
[

Cne of the key con-
cepts -of empirical
research is the inter~ |
action between two :
variables. What

would have to be tgue
shout the creativity
test scores of the
children if there were
an “age by motivational
condition Interaction
effect?” (The purpose
of this question and
the discussion to
follow is to help

you be clear about

the meaning of the
term, Interaction,
rather than to ask

you sbout your opinion
whether It Is reason-
sbls to expect such.
an [nteraction.)
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15. (a) What dependent varizbles were used in the 15. (a) that dependent
. study? (b} Is it a good idca to use more than variables were used
dependent variable in a study? thy? in the study? (b) Is

. it & good idea to use

The dependent variables are those which more than one depen-
sffected by the values of the other vari- dent variasble in a
adles e values ''depend" upon the study? WYhy?
conditions under which an investigation ls
conducted. In this study, the dependent
varlables are measured by the creativity
tests for the effect on such tests is of
fnterest. HMore specifically, three separate
creativity tests were used and two scores -
number of responses and number of unique
responses - wera computed for each test.

However, for use in the analysis of variance,
the.researchers added the number of responses
from all three tests to form a new composite
varisble. They also computed a total uniqueness
score by adding the unique response scores for
the three tests. These latter scores are /
repcrted in the paragraph below Table ! on
p. 35.

15.

Student Responses

‘The‘dependen: variables were the interesting tasks
and the uninteresting tasks.!

Conditions before testing, interesting or
uninteresting.’

"Hotlvatléh."

Our Reply

These responses are not correct. They nature of
the Interrupted task {(that is, the motivating -
condition) was the primary VIDEPENDENT variable
of the ctudy whase effect on the dependent variables

was being studied. .

'S
Student Responses

"Score change was the dependent variable."

“The changed scores between the two tests.,'
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Qur Reply

1t Is reasonsble to think of the dependent varl-
ables os change scores on the several indlices of
creativity. For example, the statistical test
of the difference between creativity scores
under the two motivating conditions is equi-
valent to the statistical test of whethar the
mean chsnge score is zero.

15. {b) Although there are some inconveniences
. and possibilities for contamination, on balance
we approve strongly of multiple dependent vari-
ables In a study since it is possible that the
effects being sought will show up for some
dependent variables and not for others. A
study of the pattern of these results can ’
provide a more complete insight into the
phenomena under consideration.

ngudent Responses

"Using more than one Jdependent variable is a
gocd Ided because |t gives a better check on
treatment effects.”

'"Yes, you have a stronger case for gencralijz-
ability when you use more than one test.'

"fes, [t is well to use more dependent vari-
gbles in order to gat pore information.”

"“Yes, especially with a concept }ike creativity
where a definlte universa?! instrument is not
avsilable."

“Using several dependent messures is an -

pt .
efficlent way »f collecting a lotjof data
at once. Also, If the variable fzasured is
not wel) defined, as is the case here, using
nore than one measure provides a way of con-
verging on the concept under consideraticn.”

Ouy Reply

\le concur with these reasons.




16.

lsl

Cn p. 154 under the main heading RESULTS, s
written: ‘'Motivating condition. The F far this
variable was 51.56 and was siguificant beyond
the .01 level.” (a) that was significant?

(b} \What does it mean to be '"'significant beyond
the .0l level?" (If you have not studied
statistics, you protably wiil not be able
to answer these quections. ilevertheless, you
should study our discussion for it is intended
to help ycu understand frequently used state-
ments ik the o:e quoted above.)

(a) Sirictiy speaking it is the value of £
which Is sionivicont. (F refers to a statistic
computed as part of the analysis of variance.)
Also, the 25 point difference in mean number
of responses produced under the uninteresting
{57.09) and Intercsting (32.03) condltions

was ‘''signiflecant' in the statistical sense

of the word.

(b) 1f the null hvpothesis of no difference
in the means of the test :cores obtalped under
ths two motivating conditions were true, then
tha probabliity of obtaining the size dif-
ferences ceported in Table | {or differences
even more extreme) Is less than one chance in
a hundred. ln this case, slgnificance means
relecting the notion of equal group means in
the population. '‘Beyond the .0} level' means
that the probabllity is less than {i.e.,
""heyond'') .01 that sample results as extreme
as those found would occur {f the co difference
hypothzsis were true,

Student Responses

7o be significwnt beyond the .01 level means
that “only 15 of the time will such (extreme)
results cccur because of chance or sampling
error."'

"The probability is less than 1% that the
ubserved data (or those more extreme) could
have occuired only by chance.

28

!6. On p. 354 under the

main heading RESWLTS,
is written: *Moti-
vating condition.

The F for this vari-
able was S1.56 and

was significant _
beyond the .01 level."
{2) that was signifi-
cant? (b) vhat does
it mean to be ‘'signi-
ficant beyond the .01
ievel?'" (1f you have
not studied statistics,
you probably will not
be able to answer
these questions.
lleverthetess, you
should study our
discussion for It s
intended to help you
undarstand frequently

‘used statements like

the ons quoted above.)



p_c_s_o_'_ Regl!

These interpretations are correct. flote that
they discuss the probability of the observed
dsta occurring if something (chance alone
opersting) were really true. A statement of
a student that “‘the (expression) indicares
such results as these would happen less

than 13 of the time'' is correct as far as it
goes -~ but it needs the qualifying phrase,
if chance alonc were operating, to be com
pletely correct.

Student Responses

YSignificant beyond the .0! level means that
the probabrlity of results having been influ-
eaced by chance is less than 13."”

“The probability for the chance could be
happened less than 1%.'' (sic)

"Less than 13X possibllizy that results were
obtalned by chance.”

"It means that less than .0l of the time,
chance will be the oniy causative factor.'

Qur Reply

The above responses and thelr varlants are the

most fregquently made, and they are not correct.
Equally incorrect are statements that you are

99% conflident that chance alone was cperating --
e.g. ''the chance that differences in creativity
scores are caused by manipulation of motivating
conditions, and not by chance, s at least $9/100."

The difficulty with these responses is that they
state the probability that comething is really
true beyond the sample results. {In this classical
use of provabiiity, cither chance alone was
operating or it wasn't -~ the probabllity {s
elther 1 or 0.) ‘fou should carefully compare our
initlal answer to this question and the first set
of student responses which we said were correct
to the set cf student responses directly above
which we labeled as incorrect. The former give
the probability of sample results given a correct
chance-alone hypcthesis {(the correct inter-
pretation); the latter give the probability
of the chance-alone hypothesis being correct
given the sample results which were found (the
Incorrect interpretation).
Q '
ERIC

IToxt Provided by ERI
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17.

Although admitting that norms are not required
to test the hypothesis of the study, one student
suggested that if national norms for the creativity
tests had been reported by the Investigators, we
could see whether the uninteresting task was '
responsible for better-than-expected performance
or, alternatively, whether the interesting task
was responsible for poorer-than-expected perfor-
mance. 00 you agree? Explaln.

te do not agree. Because the \/0{S students In
tha study may not be typical of the test
standardization group, we cannot determine how
the /015 students might hsve scored, without
any unusual pretest conditions, compared with
a norm group. Their mesn scoure might have been
elther lower or, more likely, 4Yigher than the
norm groug mean.  Since we cannot establish that
the nora group meen and the UGIS group mean uader
norral ilesting conditions would he the same, any
comparison uf the test raspilts with norm group
scores wetld be a meaningless endeavor. For
example, if the uninteresting task group score.
above the norm arcup mean and the Interesting
task group scores at the norm group mean, tt could
be that: (3) the uninteresting task spurred the
studants on to better-than-expected performance
or that, {b) the Interesting task lowermd the
performonce below the level expected of (01§
students.

Scmewhat aside, it might have been useful to
have a third matched group from the same ‘WiS
population takc the tests under standardized
administration conditions. Such s third group
(a) could help determine if the uninterestidg
task had a positive effect, the interesting
task o negative effect, or both, and {b) could
provide data on the rypicalness of the /OIS
children on the crestivity measures. However,
an lnvestigator cannot study all the questions
he/she might like to, nr, in & single study,
cannot gather all the data of come benefit.
Priorlties must be made. \le do not criticize
the researchers of this study for failure to
include such a control) group.
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17. Although admitting

that norms are not
required to test the
hypothesis of the
study, one student
suggested that if
national norms for

the creativity tests
had been reported by
the fnvestigators, we
could see whether the
uvninteresting task
was responsible for
better-than-epected
performance or,
alternatively,
whether the interest-
irg task was responsi-
ble foir poorer-than-
cxpected performance,
Bo vou agrec? Explain
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Student Responses ,

'NMhat conditions were the norms obtained under?
Conditions of motivation were prcbably not con-
sidered for the norms; therefore, they are not
relevant to this experiment.'

"No, norms wouid not be useful because they were
not derlved under the same cxperimental conditions
as the study."

Qur Reply

These students seem to miss the point of the
question. It is recognizad that the context
of testing was different between that found

In the study end that present when the tests
were normed. The question asked whether,
therefore, the difterence bhetwean the WOIS

and ncrm resuits could tell us anything about
ow the context of testing effects test per-
formance ~- spacifically whether it tended

tq ralse the results (of one of the motivating
groups) or lower the results of another. For
the reasons given In our initial answer, we
concluded that the norm information would not be
of much value.

18. About the middle of p. 355 the researchers 18. About the middle of
speculate why, contrary tc all the other p. 355 the researchers
children, two children gave more respunses speculate why, con~

18,

when taken away from an interesting task
than when taken away from an uninteresting
task. Should they have made this kind of

speculation in a paper of this type? Comment.

Definitely. The purpose nf research is to
explain pheromena. [t is quite proper, in
fact laudatory, that the investigotors share
thelr Insights with the reader even though
they cannot prove their claims. 1t is con-
sidered good research form to separate
speculatlon ond after the fact oplinionating
from the line of theorizing to which the
study was specifically directed. The
lnvestigators have clearly made this
division.

trary to all the
other children, two
children gave more
responses when taken
awdy from an Interest-
ing task than when
taken away from an
uninteresting task,
Should they have
made this kind of
speculation in a
paper of this typel
Comment.



Student Responses

Qur

“WYes, it seems reasonable to suggest a possible
reason for a result that doesn't 'fit'., It
might lead to further investigation, just as
thelr orfginal speculation lead to this study."”

Reply

\le agree.

Student Responses

Our

21,

'"This speculation was not nectessary, especially
since the Investloators did rot state any
attempt toward pge~group analysis.!!

L. esugnests that uge should have been cne of
the varjables."

YAlthough the ag
inta tha design.

variable was not incorporated

L]

“1f they want to
consider the age

replicate, they may want to
factor."

Reply

Although age wae not included in the analysis of
variance calculation, the creativity test data
associated with the two motivstion cendlitions
reporied in Teble | were further subdivided by
age grouns. fContrary io the student respunses
quoted atuove, the age factor was a varlable in
the desion and was considered,

A bit further down on p. 355 the Investigators
write: ''...nor were there significant sex dif-

ferences with respecy to the motivational factor'",

To what kind of significance {statistical or
practical} are the investigators referring here?
Or can't we tell?

The type of significance is not clear. fiot
encugh informaticn is given to answer the
quaesticn with certainty. The resecarchers
could be referring to statistical signifi-
cance &lthough they do rnot repart conducting
any significance test of such an hypothesis.

A bit further down

on p. 355 the Investi~
gators write: "...nor
were there significant
sex differences with
respect to the -moti-
vatlional factor''. To-
whet kind of signifi-
cance (statistical or
practical) are the
investigators refer-
ring.here? Or can't
we tell?



On the othec hand, the lnvestigetors could

merely have noted the differences in mean

scores under the two motivating condlitions

for each sex and concluded, without conducting

a statistical test, that the differences of thase
differences were not of practical significance
(that fs, were not very important).

Student Responses

{a) "1 think the significsnce they were refer-
ring to is the fact that girls tend to do
better on tects requirina verbal responses.’

{b) "Ho slgnifizance differences is an Interest~
ing observation to make because | would
quess girls to he more creative than boys."

(c) "1 assumed the researchers were saying that
there was no difference in the motivation
of boys and alirls."

Qur Reply

These responses illustrate a confusion about the
differences being discussed. Regarding response
(c), differences in motivation are not involved
for motivational condition (type of task Inter-
rupted) is an independent -- not a dependent =~
variable which is assigned to the children. By

" no significant sex differences with respect to

20.

the motivational factor the invastigators are

referring to o lack of Interaction between sex
and motivational condltion. That is, they are
not claining that boys and glirls scored about
the same on the creativity tests {as implied

In response b), but rather that the differences
under the two motivating conditions for boys

and the corresponding differences for girls were
themseives not significantly different.

‘n the abstract and at the botton of p. 355, the
researchers state that one group was almost twice
as creative as the other. ‘Uhat assumption about
test scores is necessary to justify this remark?

20,

33

in the abstract and
at the botton of p.
355, the researchers
state -that one group
was almost twice as
creative as the cther.
that assumption about
test scores is
necaessary to Justify
this remark?



20. The assumption Is that stating twice as many
uses for objects (the results reported by the
-investigators) means having twice the creativity.
($n more technical language, the assumption is
thet the test scores measure creativity at the
neasurement level cdlled a ratio scale.) The
sentences in guestion would. have been more
accurate and less wmisleading if they had been
worded elther in terms of "twice as many
responses'’ or "significantly wmore 'creative'.V

Student Kesponses

Hany students £a3id that "the tects must be
vallid measures of creacivity."

Cur Reply \

This is correct, as far as it goes. Hore than
valtidity Is required, however, before we can
make the hiize-as-creative interpretation.

Our thermoneter is a valid reasure of tempera-
ture, but we would not sgy & reading of an
ouiside temperature of 57 indicates twice

the heat of a reading of 3°. (0° Does not
fudicate absolute lack of heat just as zero
number of responses on the crestivity test
does not indicate absolute lack of creativity.)

3tudent Responces

"The stondardized norms of a test have to be
known before one can make the assumption that
on?wgroup was twice as creative as the other."

Qur Reply

We disagree. Alzhough having norms would permit
us to make a comparison with the performances
of such a ctandardized sample, they would not,
by some mysterious process, give to the scores
this ratio scale property about which we spoke.

21.
gators lmply relevance of their study to the
creativity-intelligence dichotcmy., s their
study relevant in this regard? {See special
note about p. 356.)

tn the top paragraph of p. 356, the investi- 21,

in the top pare-
graph of p. 356, the
investigato-s imply
relevance of thelr
study to the creati-
vity-inteliligence
dichotomy. s thelr
study relevant in
this regard? (See
special note about
p. 356.)



2V, e know of no relevance of this work to the
creativity-intelligence d.chotdmy and are at
@ loss to explain why any ioferencze to it was
made.

Student Responses

‘ihile this study coes not disnrose the
creativity-intelligence dichotony, It
lmplies that motivating factors may be as
Important or mors important In genereting
Creative responses.’'

Perhaps the cstudy haw relevance to the
crecativity-intelligence gichotumy “in the
cense that a relationship between creativity
and inteliigence should take motivation into
account'’.

‘'Tengentielly relevant to the lzrger problem
of defiring 'creative ability' distinct from
‘Intelligent tzhavior'."

bur Reply

Althounh the above student responses have merit,
at best they only make & case for a most indirect
kind of relevance that the study might have to the
question of whether intelilgence ang creativity
are distinct traits,

22. ithat would you szy is the main conclusion of
the study?

22. The Investigators would probably claim that
thelr maln conclution is that their results:
v, highlight the importance of considering
motivational context effects whenever ve
evaluate psycholeyi~2l or educeticnal test
performance.” (Thit conclusion can be worded
many ways and st'il retain its essence --
that test p2+-forimance depends upon moti-
vation or, in less abstract terms, that the
type of tas'l engaged in prior to testing
can merkcdly effect a chitd's measured
creativity.) Rccardless which wording you
prefer, because of nany wesknas-es (especially
those discussed in the general critique) we
cennct o5s€s6 this study as a3 riqorous
=raminaticn of motivational context effects.

2

~

£

L35

Vhar would you say
is the main conclu-
sion of the study?



3%
Student Response

‘A-valld conclusion connat be drawn from an
Invalid study.'

ggs_ﬂcglz

We disagrec. For exampie, fortune tellers
are frequently right, especially when pre-
dictlons are made which agree with cne's
expectations. Cne student, frustrated by
our ansiwer to question 22, said: But !
feel that we can and should consider the
wotivational factor in psychological
testing.'' \le feel that way teo, but ~ur
convictlion was but slightly strengthened
by this particular investigation.

Jascon Millman and D. Bob Gowln
Cornell University
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Témpering with Nature«in Elementary School Science."

. Joanne Reynolds Bronars
The Educational Forum
November 1968

1. Bronars is responding to the need to 1. Bronars is responding to the
undertake, "A careful examination of need to undertake, "A care-
the assumptions underlying experimen- ful examination of the assump-
tation with living things in the ele- 4 tions underlying experimentation
mentary school science program." What _ with living things in the ele-
common name or classification do we mentary school science program."
give to this kind of critical analysis? what common name or classifica-

' tion do we give to this kind of

Usually we think of such studies as critial analysis?

philosophical research. Somewhat aside, we

would like .to point out that, one of the tra- Answer:

ditional tasks taken on by philosophers of
education has been the examination of educa-
tional theories and practices so that the
basic assumptions and values inherent in
them may be uncovered and clearly displayed
for all to sge. ) The Bronars article follows
this traditional form of philosophical re-
search, as it presents an aspect of the ele-
mentary school science curriculum and probes
beneath the surface of a set of particular
activities to ask normative questions about
what values we may inadvertently teach by
engaging students in such activities,

, The obvious audience to which this and a
host of similar philosophical articles is
addressed is the educational practitioner, L . .
forcing him to be reflective about his prac- R
tice, not in terms of its efficiency or tech-
nical propriety, but more fundamentally in
terms of its broadly human and ethical dimen-
sions. Since the time of Socrates, philos-
'ophers have served as such "gad-flies" to
force the public and personal reflection up-
on our basic values, beliefs, and attitudes,
and to thereby bring us to lead the "examined
life." Especially in so basic a human activ-
ity as education, such an examination is essen-
tial to allow us to consider wisely what we
are about in terms of its deepest dimensions
and far-reaching ramifications for the nur-
turing of human beings in the ways of civil-
ized life.
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2. 1Is the Bronars article an educatiocnal
research paper?

Yes.
tices, but it is not primarily an empirical
study (i.e., it is theory-based rather than
experiment based). The predominance of em-
pirical research in education, and the con-
sequent stress on the methodologies of such
research, seems to lead many people to be-
lieve that only empirical studies conform-

It is a study of educational prac-

ing to certain methodological norms are prop-

erly called "research.”

Typically, philosoph-

ical research continues the oldest tradition
of research--that based on careful observa-
tion of the world and reasconed thought about

it.

3.

One form that logical arqguments about
educational practice can take is the
practical syllogism. This form usually
has three parts: 1) the normative pre-
mise(s), i.e., a statement of what is
good; 2} the empirical claims or alleged
facts in the case; and 3) the vaiue
judgments or conclusions about what
should be done. It is never explicitly
stated in the Bronars article but one
possible argument is the following:
Normative premise: Reverence for life is
a good thing.

Empirical claims: a) Many elementary
school teaching practices in use today

do not instill a reverence for life.

b) There are educational practices avail-
able which do instill a reverence for
life.

Conclusion:
tices.

Adopt these preferred prac-

Does the fact that this argument contains
normative judgments make the argument in-
valid?

2. 1Is the Bronars article an
educational research paper?

Answer:

3. One form that logical arguments

about educational practice can
take is the practical syllogism.
This form usually has t@;ee parts:
1) the normative premise(s), i.e.,
a statement of what is good; 2)
the empirical claims or alleged
facts in the case; and 3) the
value judgments cr conclusions
about what should be done. It

is never explicitly stated in the
Bronars article but one possible
argument is the following:

Normative premise: Reverence for
life is a good thing.

Empirical claims: a) Many ele-
mentary school teaching prac-
tices in use today do not instill
a reverence for life. b) There
are educational practices avail-
able which do instill a reverence
for life.

Conclusicn: Adopt these pre-
ferred practices.

Does the fact that this argument
contains normative judgments make
the argument invalid?
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3. cont'd

No. It is a valid arqument. Since the Answer:

conclusions follow from the premises, we say
that the argument is valid. The facts as
claimed or alleged, however, may not be true
as stated. (Note: Logical validity is

not the same concept as empirical [fact-
based] validity. It is unfortunate that

the language of research uses the same

term, “validity," in two very distinctly
different ways.)

4. The article contains the reccmmenda- 4.
tion to change the orientation of ele-
mentary science programs from experi-
mentation with living things to obser-
vation of them. Is this change neces-
sary in the light of the normative
premise, "reverence for life is a good
thing?"

No. We agree with Bronars who answered

The article contains the reco-
mmendation to change the orien-
tation of elementary science
programs from experimentation
with living things to observation
of them. 1Is this change neces-
sary in the light of the norma-~
tive premise, ''reverence for

life is a good thing?"

our question (personal communication) as Answer:

follows:

"The normative premise is not that
of unqualified reverence for life but
rather the importance of a developed
attitude toward nature which involves
a sense of purpcse and responsibility.
The point is not that experimentation
should not be carried on, but that
when it is carried on it is for the
purpose of thoughtfully conceived ends
which adults have assumed responsibil-
ity for achieving. That 1s why I am
suggesting that the focus be upon ob-
serving where children are concerned."

5. The investigator considers three assump-
tions people use in support of practices
that "tamper with nature." 1If we assume
that her arguments against them are con-
clusive, does such a refutation of the
assumptions conclusively support her
main argument? Why or why not?

W

O
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The investigator considers
three assumptions people use in
support of practices that "tam-
per with nature.” If we assume
that her arguments against them
are conclusive, does such a
refutation of the assumptions
conclusively support her main
argument? Why or why not?

7

‘
i
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5. cont'ad

No. They are logically independent.
That is, a person could either agree or
disagree with each assumption and still
either agree or disagree with recommenda-
tions for educational practice.

Even if all three assumptions are rejec-
ted, as Bronars rejects them, a person could
still agree or disagree with her educational
recoammendations.

6. Bronars is concerned with what children
learn when they have learning experiences
involving the killing of flies and grass-
hoppers. To what kind of learning might
she have appealed to support her argqument?

Many empirical researchers and educational
thinkers have commented on the notion of inci-
dental or collateral learning. It is always

ing when we teach them. Bronars article
stimulates us to ask if we “are teaching chil-
dren to disregard reverence for life when we
use living organisms as subjects of experi-
ments in school. We would expect empirical
research to show that in some cases we do en-
gender the "wrong" belief systems through such
experiments.

’appropriate to ask what e1$ children are learn-

7. Does this articie contain any data?z?

Yes. Check page 277 where Bronars reports
responses obtained from college students which
indicate a continuum of attitudes toward liv-
ing things, plus the reasons which justify
these attitudes. She also quotes a datum
from the New York Times about the availabil-
ity of living creatures from a publishing
company. She also reports other information
that is properly considered data.

B. Bronars takes exception to some of the
present classroom practices in elemen-
tary school science. a) Upon what sources

-4

Answer:

6. Bronars is concerned with what
children learn when they have
learning experiences involving
the killing of flies and grass~
hoppers. To what kind of learn-
ing might she have appealed to
support her argument?

Answer:

7. Does this article contain any
data? '

Answer:

8. Bronars takes exception to
some of the present classroom
practices in elementary school
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8. cont'd

ef information does Bronars draw to
desgcribe these practices? b) Is there
any reason to doubt the validity of her
description of these classroom prac-
tices? c¢) Is it important that her
description be valid?

a} Elementary school science textbooks.

b) Units recommended by textbook writers
may not be the ones actually used in the class-
room. Observation of classrooms or reports
of activities actually taking place in class-
rooms would be more valid indicators of
classroom practices.

¢) Yes and no. If the practices Bronars
is complaining about occur only infrequen-
tly, then the article nc longer has much
practical significance. On the other hand,
as long as some teachers behave as described
(which is most assuredly the case), then the
validity of the article turns not on the fre-
quency of these "objectionable™ practices
but on the clarity and coherence of the arqu-
ments.

9. Does the information in the second half
of page 277 help Bronars to reject Assump-
tion #2 on page 2767 ‘

The data will Lelp to the degree that the
responses made by college students and refer-
red to in the article will generalize to chil-
dren. Bronars' data have force only to the
degree that we assume children would respond
in a similar way.

10. Write out Bronar's deJjinition of the word
"pest.” Most primary dictionary defini-
tions call attention to the historical
origin of the word, and define "pest" as
any organism capable of causing a fatal
disease in epidemic proportions. Obvi-
ously her definition differs from the
primary definition of most dictionaries.
Characterize this difference and discuss

ERIC

IToxt Provided by ERI

science. a) Upon what sources

of information does Bronars

draw to describe these practices?
b) Is There any reason to doubt
the validity of her descrip-

tion of these classroom practices?
c) Is it important that her des-
cription be valid?

Answer:

P

Does the information in the
second half of page 277 help
Bronars to reject Assumption
#2 on page 276?

Answer:

10.

Write out Bronar's definition

of the word "pest." Most pri-
mary dictionary definitions

call attention tc the historical
oxigin of the word, and define
"pest" as any organism capable
of causing a fatal disease in
epidemic proportions. Obviously
her definition differs from the
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10, cont'd

its importance in terms of Bronars'argu-
ment.

Bronars defines “"pest" as "something which
causes inconvenience to the one employing the
term.”™ Thus Bronars treats "pest" as an eval-
uative term; the primary dictionary definition
is descriptive. %

Bronars argues that what some adults (e.g.,
Science Text writers) consider to be pests
and worthless, other people (suclt as teachers
and children in their classes) may not con-
sider as pests and, therefore, should not be
harmed. This argument requires that "pest”
not be considered a descriptive term (in which
case there would be widespread agreement).
Rather, her argument requires an evalua-
tive definition so that "we cannot describe
certain living things as pests per se."

{p. 277). Bronars stipulates her defini-
tion of pest, and that this definition con-
tains within it the evaluative phrase, "in-
convenience to one employing the term."

She has chosen one meaning of "pest" over
other meanings readily associated with the
term without giving explicit reasons for
rejecting the alternative (and competing)
meanings. The science textbook writers
would be equally justified in asserting that
for them "pest" is a descriptive term applied
Es—btganisms that cause fatal diseases and
epidemics.

However Bronars responds:

"while the primary dictionary
definition of the term ‘pest’' is
descriptive I wished to draw atten-
tion to the evaluative one, I
agree that I should have spelled
out my reasons for dcing so. In
the same way, however, the text-
book writers need to explain their
use of the term. As the experi-
ment is set forth the fly is not
killed because he is a 'pest' (des-
criptive) but because it is assumed
that no one will object to its
being used as a victim. There are

ERIC
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Answer:

primary definition of most dic-
tionaries. Characterize this
difference and discuss its im-
portance in terms of Bronars'
argument.
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10. cont'd

other attitudes towards flies, how-
ever, as seen in some of the Scien-~
tific American articles on their
11fe cycle. Here reference is made
to their beauty and to other kinds
of characteristics.”

We might add to this by quoting Uncle
Toby's reaction to flies, from Tristram
Shandy :

"~-Go- says he, one day at
dinner, to an overgrown fly which
had buzzed about his nose, and tor-
mented him cruelly all dinner-time -
and which, after infinite attempts,
he had caught at last, as it flew
by him; - I'll not hurt thee, says
my Uncle Toby, rising from his chair,
and going across the room with the
fly in his hand, ~ I'll not hurt a
hair of thy head: - Go, says he,

’ lifting up the sash, and opening
his hand as he spoke, to let it
escape; =- go poor devil, get thee
gone, why should I hurt thee? - This
world surely is wide enough to hold
both thee and me.”

The difference, between evaluative

and descriptive definitions of terms, isn't
very important with regard to Bronars' paper.
It is however generally an important point,
Too often in educational research, where the
value issues continually impinge on every
significant problem, we find this slippage
between a descriptive and evaluative defin-
ition of some key term. The shift of mean-
ings is often very subtle, and is something
one should be constantly on guard to catch.

11. Bronars writes, "Pain is & philosophical
concept, not a publicly observable phe-
nomenon." (p. 277, paragraph 2), Give
reasons for accepting or rejecting this
statement.

11.

Bronars writes, "Pain is-a
philosophical concept, noi a
publicly observable phenomenon."
(p. 277, paragraph 2). Give
reasons for accepting or reject-
ing this statement.
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1l. cont'd

Here is one reason why we might want to Answer :
reject the statement as it stands: The state-
ment claims that pain is a philosophical con-
cept. It seems to us that pain is no more a
philosophical concept than it is a physical
concept, or a medical congept, or a concept
of ordinary human experience. It is a feel-
ing. There are many different contexts in
which the term "pain" is used to refer to this
feeling. However we might want to accept the
general sense of the statement because we can.;
make a distinction between a concept (and its
sign, such as a word, a gesture, a mark) ang
that to which the concept refers. Concepts
which are relatively rich have attached to
them a cluster of criteria (sets of meaning)
which we use in correctly applying the term.
There ie an important sense in which it is
appropriate to say that we do not“see a con-
cept." We can, however, reach agreement *
about what it is the concept refers to, i.e.,
. what is observed. Thus, in common medical

~practice, doctors reach agreement about pain,
‘the threshold of tolerance for pain, the
effectiveness of drugs and other treatments
to reduce pain, and so on.

12. Bronars writes: "All we can do is to 12, Bronars writes: "All we can
state a value position and invite chil- do is to state a value posi-
dren to consider it. The teacher's tion and invite children to
right to compel children to accept it is consider it. The teacher's
a moral question..." (p. 277, paragraph right to compel children to ac-
1). Yet the tenor of her article sug- cept it is a moral question....”
gests that "reverence for life" must be (p. 277, paragraph 1l). Yet the
taught to children, 1Is she logically in- tenor of her article suggests
consistent? Why or why not? that "reverence for life" must

be taught to children. 1Is she
" At first glance it might appear that she logically inconsistent? Why
is being logically inconsistent. Bronars or why not?
states as a fact (p. 277, paragraph 3) that
there are a variety of feelings which children Answer :

have about living things. Thus, presumably,

some could have notably tougher ideas about

living things than Bronars might wish. To

suggest that “reverence for life" must be {
taught to these tough-minded children implies N
that the teacher needs to go beyond merely

inviting them to consider this value.

Q
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12. cont'd

In fact, though, she is not being incon-
sistent, To suggest that something must be
taught in schools does not entail the sugges-
tion that children must be compelled to accept

it.

13. Bronars suggests that science study be 13. Bronars suggests that science
focused on observation of living things study be focused on observa-
in their natural habitat. She also sug- tion of living things in their
gests that learning with actual objects natural habitat. She also
(i.e., living organisms) may not be as ' suggests that learning with
effective as learning with representa- actual cbjects (i.e., living or-
tive materials. 1Is there a contradic- ganisms) may not be as effec-
-tion in these two suggestions? tive ~s learning with represen-

_ ‘ tative materials, Is there con-

Again, she is not being inconsistent. To tradiction in these two sugges-

explain why we might best quote her own res- tions?

ponse (personal communication). "Reference

is made to the kinds of science study that Answer :

would best be carried on through the use of
field observation techniques (p. 277) and
that would best be carried on through the

use of representative materials (p. 279).
There is no contradiction but rather a refer-
ence to different kinds of phenomena."”

14, | what is Bronars' main question about 14. WwWhat is Bronars' question about
effects of the educational practices the effects of the educational
examined in her report? Briefly practices examined in her report?
sketch how this question might be . Briefly sketch how this gues-
ansvered empirically. tion might be answered empiri-

cally.

The main concern of the paper seems to
be the relation between certain activities Answer:
in elementary science practice and two rela-
ted values: a) attitudes of children con-
cerning reverence for life, and b) atti-
tudes of children toward the balance of
nature.

An empirical study comparing these atti-
tudes in children who both have and have not
been exposed to the practices of elementary
school science which are being questioned
here might help determine the effects of
these practices upon such attitudes,

ERIC
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14. cont'ad

However, it must be stressed that Bronars'
arguments cannot be "validated" or "disproved"
by any possible result of such an experiment.
She wants to argue that classroom activities
that involve the heedless and casual killing
of living things are wrong in themselves. If
we ran a test that discovered killing people
did not seem to effect people's attitude to
human life we could hardly claim to have
shown that killing people is all right.

)

e
T
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Effects of lHierarchical biffercentiation on
Group Prodiuctivity, Lfficiency, and Risk Taking

Edwin M. Bridges, Waync J. boyle, and David J. Mahan

Administrative Scicnce Quarterly, September 1963, pp. 305-319

SPLCIAL NOTES

In both the Results and Discussion scctions, the investigator discusses the
usc of one-tailed statistical tests (as opposcd to two-tailed tests). These two
types of stotistical tests are frequently used to analyze the type of data pre-
sented in this paper. When a researcher tests the statistical significance of
the difference of the incan scores for two groups, he calculates those differcnces
(called rcjection regions) which, if they occurred, would be so large as to cause
him to reject the hypothesis of no difference in group means in the population --
that is, to reject the hypothesis that the differences in means are due only to
chance. If a rescarcher is willing to consider large observed differences as
reason to rcject this hypothesis of no difference regardless of which group had
the higher mean, the researcher is conducting a two-tailed test. (The rejection
regions arc at the two tails of a distribution of expected differences.) 1If, as
the investigators of this paper have done, only large differences in favor of a
specific group will lecad the researcher to reject the no difference hypothesis,
then a onc-tailed test is being conducted. Vhen a one-tailed test is used, find-
ing a difference in favor of the group NOT expected to be superior will not per-
mit the researcher to reject the chance alone hypothesis, no matter how large
that unexpected difference 1s.

There is debate among statisticians over the appropriatencss of one-tailed
tests. The point to keep in mind is that when one-tailed tests are used, smaller
group differences are necded to reject the chance alone hypothesis provided, of
course, the differences are in the direction hypothesized. This is true because
one largc rcjection region is used rather than two smaller ones. Had the re-
scarchers used a two-tailed test, the differences in efficiency scores (hypothesis 2)
and in risk taking scores (hypothcs:s 3) woulu not have been statistically signifi-
cant at the .05 level.




Lffects of Micrarchical Differentiation on
Group Productivity, Lfficicncy, and Risk Taking

Edwin L, Bricjes, Vayne J. Toyle, ond David J, !lahan

hdnminittrative Scicnce Quarterly, Scptember 19068, pp. 305-319
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Effects of Hicrarchical Differentiation on
Group Productivity, Efficiency and Risk Taking

Edwin M. Bridges, Wayne J. bDoyle, and David J. Mahan

Administrative Scicnce Quarterly, Septamber 1968, pp. 305-319

A MODEL APPRATSAL

Introduction

1. Although bricf, thc introduction is a good onc. It provides a clear idea

of the content of the paper and makes a case for its significance. We believe
the general problem is an important one, particularly in the present times of
doubt about authoritarian forms in many kinds of organizations -- from communes
to private industry, from cducational institutions and classroom groups to
bureaus of the government. Further, the criteria used for judging forms of
organization (i.e., productivity, efficiency and risk taking) are important ones.

2. Student Response. A peer group is not nccessarily undifferentiated. Peer
groups hold their internal differentiation and the study does not take this into
considcration."

3. Our Reply. The author does write, "undiffercntiated groups, i.e., pecr
groups.' Ve agree completely with the student's remarks and make this point
ourselves in another context (see paragraph 1S of our model appraisal).

4. Student Responses. The Introduction is poor in that the investigators,

"did not prescnt a review of the existing rec~arch,' and, '"failed to definc
the hicrarchically differentiated and undifferentiated groups.'

5. Our Reply. Although we agree that it is important to review existing re-
scarch and to define key concepts, we do not belicve that it is necessary to
do these things in the Introduction. The authors do refer through footnotes
to the work of others in which the concept of hicrarchical differentiation is
described. /

6. Student Response. "ihe temninolopy was so anvolved that it was difficult
to wade throuesh."”

7. Our Reply. Many students mude similar statements, not only in regard to
the Introduction Lut in reference to other scctions as well, The investigators
do have an obhligzation to commmicate clearly; bat we st ramember this article
is not meant .or consuiption by the general pablic.,  The language of science
cannot be the save as cvervday language for the latter is too umprecise. On
the other hand, unnecessary jarpon can be confusing and some hialance 1s needed.
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Hypotheses

8. The hypotheses section of this paper does aot merely list the three prin-
cipal hypotheses which guided the invecitigators® early work on the problem,
but goes beyond to provide a helpful rationale for expecting the resul%s hy-
pothesized.

9. The investigators should be comnended for the wcy in which they used social
science concepts and theory to guide th2ir research on administrative problems.
This reliance on theory: a) increases thz probability that relationships will
be discovered; b) provides a way to explain and to account for differences
when they do occur; and c) facilitates additional inquiry.

10. The investigators hypothesize (#3) that in differentiated groups the
subordinates who generate ideas will hesitate promoting them, and thus fewer
of theqb generated ideas will be prescnted by the group to the rescarch workex
(there will be low risk taking). One could argue the opposite as follows :
because of the greater inhibition in differentiated groups, subordinates will
only suggest ideas which they feel can be defended; thus the ideas suggested
in such a differentiated group are more likely to be accepted by the entire
group for presentation to the research worker (therc will be high risk taking).

11. Student Responses. “Hypothesis 3 was baced on opinion." "The subjective
statements'used in the explanation of ezch hypothcsis have not been proven.”

12. Our reply. These student readers evidently bolieve it not worthwhile to
engage e in research whose hypotheses are generated from rationales which are
"opinion" and “not...proven.” The linc of reasoning bechind hypotheses can range
from radically speculative ideas and mere opinion to coherent rationales and
logically tight theories. 1t may well be truc that the payoff of research de-
pends upon the location of the lir~ of rrasoning clong this continuum. It is
our judgment that the investigators utilize z thoughtful (if not compelling)
line of reasoning which is mich more unan unsubstantict.l opinion.

Mol

13. The investigators choso ¢. urn . an ~i.Zvin . <°) z.2thel rather than a survey
or correlational design even thou~h in the field of cducational administration
the tradition of nonexperimental rercarca is especiaily strong. A more usual
procedure to study the effects of a variable like “"hierarchical differentiation”
would be to administer an instrument to first identify school groups which differ
naturally on this variable, and then to compare these groups with respect to the
dependent variables. Our purpose is not to claim that the variable manipulating
experiment conducted by the investigators is superior to the more traditional
status study (although we suspect it i3), but rothier to highlight the fact that
there is usually more than one way in whiclh: & problem can be researched.
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Sample:

Ten groups, each consisting of a principal and three teachers, were ¢las-
sified as hierarchically differentiated. Ten other groups from the same schools,
each consisting of four teachers, were classified as hierarchically Undiffer-~
entiated. Thus, groups were considered hierarchically differentiated or un-
differentiated solely on the basis of whether or not the principal was prasent.

whether or not this distinction {hierarchically differentiated vs. un-
differentiated) cbrresponds to the conceptual definition of “status difference”
was unexamined, partly because no conceptual definition was provided. 1It is
quite conceivable that something other than "status® was being manipulated
by the investigators, such as "maleness", "personal dominance”, *differential
familiarity”, or “"emergent vs. appointed leadership."” Since status aystems
exist within teaching sta‘fs, it is not certain that the all teacher groups,
supposedly without status differences, really differed on this dimension from
the groups in which the principal was present. The investigators would have
been wel! advis» to check the correspondence between the operational and con-
ceptual definitions, perhaps by means of a post-experiment questionnaire or
interview.

It should be noted that the main comparison was between pairs of groups
selected from the same school. Thus, differences between groups could not be
attributed to school differences since the croups were essentially matched
in this regard. The investigators sl.ould be commended for insuring that the
basic comparison between the two types of groups was valid, even though re-
sults might not be generalizable to all types of school groups in all localities.

Procedures:

Under the section, Procedures, the researchers describe the problem to
be solved (the doodlebug problem) and the methods of administration. The
adequacy of this problem, the decision making procedure, and the role of the
experimenter deserve comment at this point.

Problem Adequacy. (me should note the difference between the doodlebug
problem presented to the jroups and the range of real life problems to which
such groups gcnerally attend. HMany of the educational problems faced by teachers
have no clear answer as does the doodlebug problem and we may therefore
Guestion whether results obtained using this special problem can be made more
generally applicable. Closer inspection of the measures generated from the
doodlebug problem will reveal that the problem is used to measure the ability
to overcome normal beliefs rather than to measure prollem solving ability in
the usual sense. The doodlebuy problem is more lile a puzzle than a problem
in decisicn making.
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Further, the doodlebug problem was too difficult for use in testing
differences in productivity in the synthesis phase of the task. A pilot
study could have shown this fact. pr 4“5

Finally, mention of the three beliefs to be overcome (in paragraph 1, p. 310)
well before describing them (in footnote 8) is weakness of reporting style.

Alihough the task was, in a sense, artificial and trivial, it does have the
virtues of having been thoroughly studied in previous research, and is of such

~a nature that principals should be equally ~dept as teachers at solving it.

This *ast point is important, for if the problem were something that principals
coulc be expected to handle more easily than teachers, the group differences
could be attributed tc the particular skills of principals rather than to the
hierarchical differentiation of the group.

Although the chouice of a suitable problem was a difficult one, we believe
the researchers should have chosen one or more tasks more closely related to
actual school situations. (QQQ P e

Decision making procedures. For purposes of reaching decisions within
each group involved in the problem solving situation, a parliamentarian arrange-
ment in which the majority rules was decided upon. This is an unusual method
for school personnel to use for reaching decisions. More likely is the centralist
constitutional arrangement in which a group is bound by a decision reached
by the person in final authority. As recognized by the investigators themselves
(see footnote 14), use of a majority-rule procedure makes it difficult to
explain the results. It is when the centralist arrangement is used that status
hierarchies in groups are expected to matter most because this form recognizes
and utilizes status differences in its operation. Thus, not only is the general-
izability of the study weakened by use of an atypical decision making procedure,
but the very rationale for expecting status differences to be operating is
less applicable to the parliamentarian arrangement and, consequently, interpreting
differences to status differences in the groups is very hazardous indeed.

Experimenter role. One weakness of the report is its failure to describe
clearly or completely the role of the experimenter during the problem solving
sessions. It is nowhere indicated how many experimenters were used er the extent
to which they had been trained for participation in the sessions. The last
sentencc in footnote 13 mentions that the experimenter "clarified” ideas.
Elsevhere it was stated that the research worker gave immediate feedback
{p.308) and could be asked questions (p. 309). All this suggests that the
experimenters may have had a more active role in the problem solving sessions
than we might believe. It is important for us to know the exact nature of the
experimenters’ role more accurately to assess possible experimenter bias (or
more generally, “instrumentation" effects) and the additional restraints that
may have been operating on the behavior of the participants.
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Paragraph 19 'W “HoU
Note from the fave-tieators: Aéiunlly, ve did conduct a pflot studv, and thirty

v
minutes appearcd to be ample time for solvinp the problem. In sccking to jdentify a

possible causce for the uncxpected outcome, we realfzed that we had blu?dorcd. The
populations of subjects were different. Whercas the cxperimental subjects were
tcachers, the subjects in the pilot study were sophiomores in the libaral arts colicgc
of a highly sclective university. 7The implicatiou of this situation is unmistakable;
the teachers and orincipals in our sample wvere not as able as the collepe soplhionores.
Ve chose to safepuard the intercests (namely the sclf-csteem) of our subjccts by
withholding potentially harmful information. We certalinly are not the first rescar-
chers wiio have vrestled with the chofce of what to report and what to withhold; this

-

decision frequently arises vhen the objects of research are human beings.

Paragraph 22

Notc from the investirators: We share the reviewers® belicf that tasks more closely

L 4 . \‘

related to actual scheol situations should have been used, but feel that they have
slighted a persistent dflcmma faced by those choosing an experimental approach to
research. An experimenter hopes to design a study which has both 12535221 and ex- \\
ternal validity. A study is said to possess internal validity if the experimental
stimulus did in fact make some significant difference in this specific instance. Ex-
ternal validity refers to representativencss or peneralfzability.  As Donald 7.
Campbell _"Factorslﬂulnvant to the Validity of Experiments in Social Settings,”
EiiﬁhﬂkﬁliiillhﬂjﬁﬁinA 54  (1957), 29?—3{9, has noted,

Eoth criterin are obviously important althounh it turns out that thev are to
some extoent incoupativle, in that the controls reauired for internal validity often
tend to jeonardize renresentativencss...If one §s in a s{tuation whore cither internal
validity or representativencss must be sacrificed, vhich should it be? The answver is
clear. Internal validity is the prior aud fndispencable considcration.

Ia celecting the problem, we soupht to identify one in which neither priacipals nor
teachers wvould have an advantace., Ve wvere not confident that wve could develop a
schond aodated poot Yo caich could te handled vk caual cane or dfffrealty by orfe-
cipats and teacliern.  Ue, thervefore, nncrif&ch external valtdity {fn the {nterests of
toal valfdity, A not unceoa on wactdflee ot that.

ERIC
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Finally, note that it is not made clear how the solutions of the groups
were "passed on" to the experimenter. Did the administrator, when present,
have any special function in the passing on activity?

Student Responses. Many students mentioned the failure of the investi-
gators to give adequate description of the following areas: a) the doodlebug
problem; b) method for selecting the principals; c) method for selecting the
teachers; specifically if they were volunteers and why there were so many
females; d) teacher experience and age; e) effect taping of the sessions had
on inhibition; f) fatigue of those meeting in the afternoon sessions; and
g) procedures, if any, for checking whether the morning session teachers
talked to their afternoon session colleagques.

Our Reply. a) In our opinion, the doodlebug problem was adequately des-
cribed both on page 310 and in footnote 8. TPurther, an accessible reference
where a still more complete description can be found is provided.

b) through e). Printing costs are high and there are more papers than
scholars have time to read. There facts arque for a judicious choice of those
facts and details to be described in the research report itself. Clearly,
that information which has the most bearing on the validity of the comparison
between the two groups and on the generalizability of the findings should
be included. For example, the investigators thought it more important to mention
the name of the city than the ages of the teachers. A student argued that if
the teachers differed in age they could not be considered "peers” regardless of
where they were on the "organizational chart.” Previous rerearch can give us
clues about what variables are likely to be important and thus worthy of des~
cription in the research report.

f) and g) Since treatments were randomly assigned to session times, and
since small differences between sessions, on the dependent variables were noted,
it does not seem important to us that the fatigue and prior knowledge differences
of the two groups be descrihed.

Student Responses. "Several problems of varying types should have been
used.”

"A larger crogs-section of the population should be used, and not just
teaching personnel.”

925.55212. These investigators wanted to make very general statements
about group structure and group problem solving. It is essential that they
design their research in a way that enhances the generalizability of their
£indings. One way they increased the generalizability of their work was by
including several measures of problem solving ability. Had they not given
the same problem to all 20 groups and had they used other types of hierarchically
differentiated groups (the two student suggestions quoted above) their study
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would have had that much more value. e do not believe that most researchers
give enough thought or effort to designing studies to maximize generalizability.
Ways this can be done without increasing the cost of the research are described

by Millman.* A list of ways that research can be said to generalize is pre-
sented by Bracht and Glass.**

Results
The Rasults section includes a description of the measures used to repre-
sent the dependent variables of production, efficiency and risk taking, as well
as a statistical comparison between the two types of groups on these measures.

The Measures.

Production. Using the number of beliefs overcome as a measure of produc-
tion seems reasonable enough, although one could argue that the three beliefs
should not be given equal weight.

Efficiency. Time to overcome the first belief is a good measure to test
hypothesis two since it is in the early stages of group work that relative
differences in speed of performance are expected. According to the investiga-
tors' predictions, developing the pattern of interpersonal relationships
needed for efficient problem solving, "will require more time in hierarchically
differentiated groups than in undifferentiated groups.” (p. 308) This time .
consuming process will produce a difference in efficiency more evident in the
beginning of the problem solving situation than at the end.

The distribution of time to overcome the first belief is likely to be
skewed, with a few groups taking relatively a very long time. Such groups will
hrwe a disproportionate effect on the mean of all 10 or 20 groups. Further,
une could argue that taking an extra minute of time early in the problem solving
affort should count more than an extra minute after the group already has worked
15 or 20 minutes. For bothi of these reasons, it would have been a good idea
to use as the index of efficiency not time per se but some function of the time
score such as the reciprocal of time (i.e., one divided by the time score) or

logarithm of time. Such functions have the desired properties.

* 1In the Service of Generalization, Psychology in the Schools, 19€6, 3, 333-339,

** The External Validity of Experiments, American Edurational Research Journal,
1968, S5, 437-474.
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Risk taking. The risk taking measure used by the investigators is the
difference between the number of generated solutions and the number presented
to the experimenter. A large difference actually means low risk taking because
the group seems unwilling to "risk" presenting solutions to the experimenter.

To name such a measure "risk taking" implies there is something to be lost
in suggesting inaccurate solutiuns tc the experimenter and vhat something
is being risked in presenting other than the correct answer to the problem. Since
the groups were in no way penalized for presenting such incorrect answers,
whatv risk is involved to the group is not clear. The individual is said to risk
"failure in the eyes of his superior." But this fear of failure of the indi-
vidual is not reflected in the group difference score which is used as the risk
taking index. Thus, we do not believe this group risk taking ind~x is a measure
of risk taking in the usual sense, or in the sense used in organizational
theories, but more a measure of how reascnable the suggested solutions seemed
to the group involved.

The definition of risk taking given by the investigators on page 312
is a stipulated definition and not an operational definition. To be an opera-
tional definition, the operations or procedures that must be followed to get the
discrepancy index are needed. Of course, a researcher may give a stipulated
definition of his operaticnal definition; not all stipulated definitions are
operational definitions.

Statistical Analysis.

The student should note that although 80 individuals were involved, the
investigators correctly compared only the 20 group results. The group, and not
the individual, is indeed the correct unit for analysis.

The likely skewness of the distribution of the “"efficiency" measures has
already been commented upon. The "productivity" measure also represents a
sxeved distribution since most of the groups must have overcome all three beliefs
in order for the mean scores to be so close to the maximum score of thres.
Thus, as was true £or the efficiency measure, a few groups which could not get
off the ground, so to speak, would have a disproportionate effect on the mean
productivity score for all ten groups. The investigators should have presented
more of the groups' performance than merely the means.*

* Further, because of non-normal distributions and likely large differences
in variability between the two types of groups, the mathematical assumptions
of normality and homogeneity of variance underlying the proper use of the t
test are being violated in the testiny of hypctheses 1 and 2. The effect of
these violations on the accuracy of the significance test may be quite minimal,
however.
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Add after footnote pasce 7

Fote from the Juveatieator:z: When the assunptions constitutine the statistical

-

modél for a test are not met, doubt arises concerning the meaninpfulness of a
probabflity statement about the hypothesis in question, There is some cmpirical
evidence to show that slight deviations from the assumptions underlving paramctric
tests may not have radical effects on the obtained probability figure (Sidney

Sicgc1) Nonparanetric Statistics for the Behavioral Sciences, New York: ﬁc-Craw—

Hi}l Eook Company, Inc., 1956) and that major cffects are likely to occur only

vhen the sample is small (illiam L. Hnys) Statistics for Psveholovists. New York
Holt, Rinehart and Winsten, 1963.) VWhat constitutcs'a slight deviation or a small
sample is unclear, however. In light of the confused picture and to satisfy our o:
curiosity, we analvzed data by mecans of the t-test and the Mann-thitney U test, a

non-parametric statistic. The results were identical. As the revievers noted, the

effects may indeed be quite minimal, ‘

O

RIC

Aruitoxt provided by Eic:
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41, Sincc the groups were matched by schools, the appropriate t test involves
comparing 10 matched pairs instecad of two independent scts of 10 groups each.
A diff:rent fonmula for computing the t statistic should have been used.*

42, We also take exception to the use of onc-tailed tests. (Recall the special
notes in regard to onc-tailed tests.) The use of onc-tailed tests is most de-
fensible when there is no reasonable way to explain results in favor of the hier-
archically differentiated groups. For example, contrary to hypothesis 3, it might
be that in hierarchically differentiated groups, generated solutions are more apt

to be presented (i.e., greater risk taking exhibited) because subordinates would

not want to offend their peers in front of the principal. Had two-tailed tests been
used instead of onc-tailed tests, the first two hyputheses in the paper would not
have been statistically significant. CCKQ P Sa)

43. Regardless of the t formula used or how many tailed tests were employed,
the following interprctations seem reasonable: for cach of the three dependent
variabics there were noticeable differences between the average performance of
the groups of each typc; it appears unlikely, but still possible, that chance
alone accounts for these differences.

44. 1In the last two paragraphs on page 312, the authors perform two additional
analyses. They test whether therc is a differcnce on the dependent variables
between the before-school groups and after-school groups, and they compute the
correlations among the dependent variables. llad these differences or correlations
been large, it would have suggested modifications in the interpretations of their
results. The investigators should be cormended for taking these precautions and
for sdarching for rival explanations.

45. Student Responscs. "I really do not have cnough background in statistics
to evaluate this scction well.™ "We have not covered this kind of statistics in
class.'" '"This section (duc to my completc density in the areca of knowledge of
statistics) is impossible for me to comment on as it was all foreign to me."

46. Qur Reply. Of course the Lind of discussion we gave in some of the para-
graphs 39-44 of the model appraisal does reqx1re a statistical sophistication.
However, do not be led into thinking that because you lack this sophistication
you cannot look at the results of studies critically. The writing of paragraphs
33-38 did not require this sophistication. Without statistical expertise you
can still question whether the data presented are relevant to the questions
asked. Don't give up too quickly.

l

*The differcnt formula would have 9 degrecs of freedom instead of the 18 re-
ported by the investigators. If, on the average, the two groups from the same
school were more alike in their problem solving behavior than differentiated

and undifferentiated groups from different schools (as we suspect them to be),
then a higher value of t would result. From the data available to us, we suspect
that had the investigators used the t formula for matched pairs the results would
have been even more statistically significant.




Paragraph 42

Note from the fuve:stipators: There are those who, like us, fecel that a one~tailed

test can be used wvihen there is a thecoretical basis for a directional hypothiesis

(Alden L. Edvards, Statistical tethods for the RBchavioral Sciences. Mew York:

Rinchart and Company, Inc., 1953 ); there arc others, hovever, who feel that the

potential for misusing a dircctional hypothesis is substantfal (Cene V. Glass and

Julian C. Stanlcy) Statistical 'lethods jn Fducation and Psvcholorv. Englewood
Cliffs, New Jersey: Preatice-lUall, Inc., 1970.) The only statement vhich can be

nade with certainty {s that a debate over the merits of testinp dircctional versus
”

nondirectional hypetheses has rancd for the past twenty years (e.g., sce Cletus 3’
A 2" . M £ .

Burkc) "A Brief Wote on Onc-Tailed Tests," Psvcholopical Bulletin, 50 (1953),. 3S&-

-—

87; and havid B, Iei: I . . . N .
* eizer. A Rote on pirectional Juference,” Psvcholozical Bulletin

. 68 (1967), 448).




1.

48,

T - Bridgesz -9

¥

Student Er-ponne,  “The rc,ulL“ didn*t allow for different inlolliqcucc
or pctbonalxtxn. ol individualyg . -

ggg.yonlv. The stwdenc could mean tvo things by her statoement. First,
she could mcan tlat the jroccdurces ¢ic rot cquate groups on intelligence or
personality.  To that ve would reply that the randonm assigunent of teachers
tu groups has the cffect that zuch initial Group differences in intelligence
Sr personality would Le¢ due to chance alcne and they can be estimated by tcchniqur

. of gtatistical inference, Alternately, the student could mecan that the tesults

—~50.

S1.

did no6t provide scparate analyscs for 1nﬂivzouals of different intclligence
or personalily. To that ve tould reply that such an analysis would have to te
for the group as a whole (criterion scores are for the groups, not individuals
within the grohp;f‘ The ssall number of groups (10 thhin cach trcatment) would
wake such as analysxs of linmited valuc. \\\
\‘! : ps
Discussion

The discussion, rerhars nisnamed, consists of the investigators’ attempts
to provide cvicence reclevant to three rival hypotheses: 1) the lover proportion
of solutions presecnted to the cxperimenter in the hierarchically diffcrentiated

‘groups was Gue to thec terdency of idcas advanced by low rankiny members to be

passcd over rather than to a reluctance cn the part of sukordinates to take risk:
{pages 313- 315. first twvo lines); 2) a reluctance of sutordinates to criticize
the ideus of supercrdinates and/or an dncven distribution of social support )
vag the reason for greater nrocuctivity in the urZifferentiated groups (p. 315~
317); and 3) the curtailment of competition for respect in the differentiated -
groups vas responsible for the uiffcrences in preductivity betyeen’the two typcs
of groups. , ‘

Some of our ob)ection. to what ‘is wvritten in the Dzscufsion section parallc
remarks made in connecction with our arproisal of the Results sec€ion. Our
displcasure with the risk taking mecasure remains See * below for the rcmaindez
of this paragraph. '/

Perhaps most disconccrtinq is the investigators® belief that the nunmber of
idcas initiated as a mcasurc of the degrec te which group encrgies are mobilize
is a serious test of the conpctxtxOn for respect cxplanation. (\'e wonder why:
the investigaters arc so willing to accept Llau and Scott'’s third cxplanatory
factor after they rejected the tir k tvo.) . '

-
[l

* Jhe t test should have made use of the fact that the gehools were matched.
The ch;-bquarc testzare 1nappropr1atc ciuce the responsnes of the same person
are rcprcsentcd by wore than one frequency in the table and thus the independer
assumption underlying the proper use of the chi-square test was violated.

wll Toxt Provided by ERIC
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puncipa as an obuznr. He will hnvc a corui.n affect on the situation.”

our . Recall that the purpose of the additional study dn to de~
termine if "...the lower proporticn of solutions presented to the experimenter
in the hierarchically differentiated groups was not due to a reluctancs by
subordinates to take risks, mtram:wmmmyofidmmww
low-ranking group members to be overlooked.” (p. 313) To detersine which

~of thess is more likely it was necessary, as the investidators did, to design

54.

a sitvation in which the same reiuctance by subcrdinates to take risks was
possible (i.e. principal present) but one in which tne principal has no chucc.
to overlook subordinates’ ideas (i.e., present but no active rxole).

Concluding Remarks

The phrase, "tend to confirm", in the first sentence under tha Concluding
Remarks section is too strong. “Confirm™ suggests that the cvg.dcfue is now

sufficient to warrant acceptance of the conclusion. We do not believe. the

.{m’.uqators meant to give such assurance.

VSS.

‘tia commend the investigators for mentioning ways Ln vhich tho teuatch is
still incomplete (e.g., they di4 not investigate centralist constitu
arrangement or problem solving at the synthesis phase) and fot poin to
needed reaesarch on the topic.

A Sumary of Jur Assessment

-

. The problem the investigators set out to study is an important one and
their study provides a good illustration of the close and sensitive integra-
tion of theory and data. UWe see the choice of the doodlobty problem as an
unfortunate one and further object that the researchers offer no evidence

‘that they have successfully manipulated the hierarchical differentiation variable.
‘The investigators did take.pains not only to test their predictions but also

to examine the assumptions upon which their predictione were based. We believe
that the investiguiors went about their ressarch business in order to protect’
thenmselves from improper inference and not just to eonvincc other that they
had conducted their study properlys

/




